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NAVAL OBSERVATORY 
SEEKS NEW LOCATION 


LANS are actively in progress to 

select a new site for the United 
States Naval Observatory which will be 
more suitable for the particular kind of 
astronomical observations that are neces- 
sary in the work required of our national 
observatory. It was moved to its present 
site in 1893, from a previous location in 
Washington which it had occupied for 
nearly 50 years. Since its removal to 
the present site, the seeing conditions 
have gradually deteriorated with the 
growth of the city until within recent 
years they have become so unsatisfactory 
that it has been evident for some time 
that a move to another location would 
eventually be necessary. 

From time to time during past years 
this problem has been considered, but no 
definite action resulted. Recently, the 
establishment of a large new hospital 
center in Washington was approved by 
Congress. The 77-acre tract of land oc- 
cupied by the observatory was selected 
as an ideal site for this center, and the 
Secretary of the Navy was asked to con- 
sider the transfer of the property for this 
purpose. This proposal met with favor, 
contingent on the approval by Congress 
of the necessary funds and time being 
made available for moving to a satisfac- 
tory location without interrupting the 
essential work of the observatory. 

It is estimated that about two years 
will be required to examine possible sites 
and to determine that one of them is 
satisfactory. A number of astronomers 
are now being consulted by representa- 
tives of the Naval Observatory to obtain 
the consensus as to the most desirable 
characteristics of a new location. The 
observatory staff is gathering meteor- 
ological data and information on other 
pertinent conditions for different regions. 
Tentative possible sites will later be in- 
vestigated by making astronomical ob- 
servations with portable equipment. 
Preliminary plans for the new observa- 
tory and estimates of the cost of con- 
struction and transfer are being prepared. 
The entire operation of moving the in- 
stitution will probably take at least eight 
years, but construction of the hospital 
center on a part of the present grounds 
can begin meanwhile. The present ob- 
servatory buildings will probably not be 
moved. 

To avoid a discontinuity in the funda- 
mental observations, a period of overlap, 
during which observations will be carried 
on simultaneously at both the new site 
and the present location, will be required. 

The choice of the new location is 
limited by the requirements of the highly 
specialized and peculiarly exacting nature 
of the work. The observations are almost 
exclusively those of fundamental posi- 
tional astronomy. These include con- 
tinuous series of determinations of the 
right ascensions and declinations of the 
sun, moon, planets, satellites, and princi- 
pal stars, with the highest possible 
accuracy and independent of any previous 
measurements, as well as the precise de- 
termination of time and of the variation 
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of latitude. Systematic continued obser- 
vations of this type, extending in an 
unbroken series over long intervals, are 
needed to provide the basic constants, 
planetary tables, and star catalogues 
which are essential in all branches of 
astronomy (including the problems of 
galactic structure and stellar dynamics 
and many problems of astrophysics), and 
which are the immediate basis of the 
practical applications of astronomy to 
navigation, surveying, and determination 
of time. 

The Naval Observatory is the only ob- 
servatory in the United States, and one 
of the very few in the world, where ex- 
tensive work of this kind is now carried 
on. In addition, it includes the Nautical 
Almanac Office, which prepares’ the 
American Air Almanac and American 
Nautical Almanac, indispensable to navi- 
gators; and the American Ephemeris, the 
latter a prerequisite for the other almanacs 


and essential to astronomers in their tech- 
nical work. Ninety four annual volumes 
of the Ephemeris have been published. 

In addition to possessing the usual 
characteristics for an observatory site, 
such as clarity and steadiness of atmos- 
phere and generally favorable weather, 
a new location for the Naval Observatory 
must be within a restricted range of 
latitude, and preferably very near the 
same parallel as at present. It is essential 
that the brighter stars be accurately ob- 
servable in the daytime with the com- 
paratively small telescopes used in transit 
circles; and the climatic characteristics 
must be appropriate for the satisfactory 
performance of the transit circles. Sudden 
changes in temperature are especially 
undesirable. 

An article describing some of the history 
and present work of the nation’s observa- 
tory may be found in The SKY, Vol. V, 
No. 11, September, 1941. 
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Eclipse in South America 


Along the path of totality of a very favorable eclipse of 






the sun, some observers met success while others failed. 


Beet pen televised within 61 
hours after totality occurred in 
Brazil on May 20th brought tele- 
vision audiences the complete story of 
the eclipse at Bocayuva, where four or 
five expeditions were favored with good 
weather for this longest total eclipse 
since the close of the war. Lapse-time 
motion pictures taken by Leroy G. 
Phelps, National Broadcasting Com- 
pany cameraman, speeded up duration 
of the entire event, from first to last 
contact, from about 2% hours to less 
than a minute. 
These films were the first pictures of 
the eclipse to be shown in the United 


States. They were flown to New York 
and processed for broadcasting over 
the New  York-Schenectady-Philadel- 


phia-Washington television network at 
9:30 p.m. May 22nd. The speed with 
which this was done was due largely to 
a special process whereby films may be 
televised in negative form, thus eliminat- 
ing the time-consuming job of positive 
printing. 

One frame of Mr. Phelps’ series dur- 
ing totality, considerably enlarged, is re- 
produced on page 4. It shows the image 
of the sun as reflected in a coelostat 
mirror, which was mounted on a con- 
crete pier and driven by clockwork to 
follow the sun across the sky. 

At about 10 minutes after eight 
o'clock (Eastern daylight time) that 
‘Tuesday morning, those listening to the 
NBC news heard amateur astronomer 
Ben Grauer broadcast from Bocayuva 


to the effect that high cirrus clouds com- 
ing up from the south had already en- 
croached upon the sun. 


But this un- 





favorable aspect of the sky changed with 
amazing rapidity as totality approached 
and the eclipse itself was seen in a clear 
portion of the sky. ‘The partial cloudi- 
ness hampered some projects, but Dr. 
Lyman J. Briggs, chairman of the Na- 
tional Geographic Society’s research 
committee, declared the observations 80 
per cent successful. ‘This good fortune 
counterbalances the poor weather which 
clouded out the National Geographic’s 
expedition to the eclipse in Brazil in 
1940. 

Not so fortunate, however, were 
members of the Skyscrapers of Provi- 
dence, R. I., who went to Araxa under 
the leadership of Dr. Charles H. Smiley. 
A news report tells that neither Dr. 
Smiley’s party nor that of Professor 
Y. K. Ohman, of Stockholm Observa- 
tory, was able to make observations 
“due to bad visibility.” This is the 
third unsuccessful eclipse expedition in 
a row for the Skyscrapers, who were 
also clouded out in Brazil in 1940, and 
in Canada in July, 1945. 

This same news item states that the 
eclipse was obscured by bad weather 
in much of South America, but appar- 
ently this applied mostly to the partial 
eclipse, for from the path of totality at 
Itati, in northern Argentina, we have 
received a cable reading: 

PERFECTLY CLEAR CORONA 
PROTUBERANCES AND SHAD- 
OW BANDS BEAUTIFULLY 
SEEN FILM AND PHOTOME- 
TRY PARTIALLY SUCCESSFUL 
—DAWSON 


As noted in the April issue of Sky 


Leroy G. Phelps used 
a coelostat to direct the 
sun’s image into his 
camera. Courtesy NBC 
Television and National 
Geographic Society. 























The camp of the Cordoba expedition at 
Soto, showing the film camera with a 
telescopic prism lens (focal length 115 
cm.), the coelostat, radio receivers, and 
a telescope. The tree is an algarrobo. 


and Telescope, Dr. Bernhard H. Daw- 
son was leader of a party of amateur 
astronomers from the Asociacion Ar- 
gentina “Amigos de la Astronomia” in 
Buenos Aires. Theirs was evidently a 
favored expedition, as were those at 
nearby Corrientes, where several groups 
were located. 

A message from Dr. Enrique Gaviola, 
director of Cordoba Observatory, told 
ot unfavorable conditions in the western- 
most portion of the path from which 
we have information: 


SOTO CORDOBA CLOUDED. 
IN CORRIENTES OBSERVA- 
TIONS SUCCESSFUL -GAVIOLA 

Soto is a village situated near the 
central line to the northwest of Cordoba 
itself, which is just outside the southern 
extremity of the path of totality. We 
are grateful to Dr. Gaviola for his air- 
mail communication of June 4th, en- 


closing the picture of totality which 
appears on the front cover and the 
pictures of the two Cordoba camps 


reproduced here. His letter reads: 

“T am sending you a preliminary re- 
port of our expeditions to observe the 
eclipse. There were five Argentine 
astronomical expeditions. Four were 
stationed near Corrientes and had fair 
weather: one from La Plata Observa 
tory, one from the Argentine Naval 
Observatory, one from ‘Amigos de la 
Astronomia,’ and one from Cordoba. 
The fifth one in Soto could only see the 
darkness of the eclipse increased by the 
darkness of the clouds covering the sun. 

“The La Plata expedition used the 
2-prism Hussey spectrographs and a few 
cameras. 
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The expedition of the Cordoba Observatory in “La Arrocera Argentina” in Cor- 


rientes. 


Subdirector Dr. Ricardo Platzeck is in the center; the assistant astron- 


omer, David McLeish, at left; and the first mechanic, Nicolas Hipolito, at right. 
With the instruments shown, spectra and direct photographs of the solar corona 
were obtained. 


“The Naval Observatory expedition 
filmed the eclipse with two sound-film 
cameras, registering the time signals on 
the sound track. ‘his work was done in 
co-operation with Professor Bonsdorff, 
of Helsinki, Finland, with the purpose 
of determining the distance South 
America-Africa and the lunar parallax 
—once the distance Corrientes-Bocayuva 
is measured by triangulation. 

“The group of amateurs led by Dr. 


Bernhard Dawson had cameras and 
photometers. 

“The subdirector of Cordoba, Dr. 
Ricardo Platzeck, took with him the 





ANTI-SOLAR RAYS 


\ fine example of anti-crepuscular or 
anti-solar rays was observed by the editors 
about half an hour before sunset on April 
27th, from points on the highway from 
Manchester to Nashua in New Hampshire. 
The sky was at least half covered by a 
long, dense layer of stratocumulus which 
completely obscured the sun and stretched 
overhead to the east. In the east, where 
portions of the sky were clear, alternating 
light and dark bands converged on a point 
just beneath the horizon and directly op- 
posite the sun. The bands were of varying 
widths and corresponded closely with the 
shaded portions of isolated patches of cu- 


mulus clouds 


Where the rays were best observed the 
sky was hazy, possibly still quite humid 
from the passage of a cold front which 
that afternoon produced heavy frontal 
showers over most of New England. 


Readers are referred to page 17, No. 49, 
Sky and Telescope, November, 1945, for 
an explanation of anti-solar rays by Dr. 
Charles F. Brooks, of Blue Hill Meteoro- 
logical Observatory. 
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reflecting spectrograph (40 angstroms 
per millimeter), which has an aperture 
ratio of £/5, and the newly completed 
nebular Platzeck-Littrow quartz-prism 
spectrograph with an aperture ratio of 
f/2. He obtained one good plate of the 
corona with the first and two with the 
second. ‘They are being studied now. 
“In the picture of the instruments at 
Corrientes, the instruments are the 
optical grating reflecting spectrograph 
(foreground right), the quartz-prism 
spectrograph (butt visible behind the 
former), a coelostat (center), and a 
photographic camera (left). All the 
instruments but the photographic camera 
were made in the optical and mechanical 
shops of the observatory. ‘The sunlight 
arrives at the instruments after being 
reflected by the plane mirror of the 


This picture of the 
eclipse was taken by mo- 
tion-picture camera for 
television use. Photo by 
Leroy G. Phelps, Na- 
tional Broadcasting Co. 





coelostat and by small secondary plane 
mirrors. The mirrors are front-surfaced 
aluminized and reflect visible and ultra- 
violet light. 

‘The group that went to Soto (in- 
cluding the writer) took a film camera 
with double sound track, provided with 
an objective prism of 115-centimeter 
focal length, two radio receivers for 
obtaining time signals, a tuning fork for 
subdividing the seconds on the film (one 
second for 60 centimeters of film), a 
telescope and auxiliary equipment. 

“The eclipse had a good press in 
South America and has no doubt con- 
tributed to awaken interest in astronomy 
in wide circles. All expeditions enjoyed 
kind hospitality and hearty support of 
local authorities and people.” 


Prediction of the appearance of the 
solar corona during the eclipse had been 
made using observations received via the 
U. S. Army from observers with the 
coronagraph at Wendelstein, Germany. 
The observations there were made about 
two weeks (half a solar rotation) before 
the eclipse, at a time when our corona- 
graph at Climax, Colo., was handi- 
capped by unfavorable weather.  As- 
suming little change in the _ general 
coronal features during the hal rotation 
interval between the observations and 
the eclipse, a mirror image of the earlier 
appearance might have been expected at 
totality. As released by Science Service, 
the first prediction read: 

“On the eastern edge, there will be 
a narrow, bright spike visible through 


telescopes. It will appear about 40 
degrees north of the sun’s equator. 


South of the equator, on the east side, 
will be another bright area. ‘The third 
bright region will be a streamer from the 
corona on the west side south of the 
equator.” 

This description refers, presumably, 
to the inner corona, for which we have 
no pictures nor reports of observations 
at this time to determine how closel\ 
the predictions were borne out. 

















NEWS NOTES 


VARIABLE-STAR PERIODS 


“An astronomical tyro searches in 
vain through the literature for a detailed 
report on the standard practice, so it has 
seemed advisable to report systematically 
on the procedure.” So writes the Rev. 
Walter J. Miller, S.J., in the introduc- 
tion to his treatise, “On the Periods of 
Variable Stars,” published as Vol. I, 
No. 12, of Ricerche Astronomiche by the 
Vatican Observatory. 

If you are a novice interested in de- 
termining the periods of variable stars 
from scattered observations, you will 
find complete instructions and illustra- 
tions here. While little that is actually 
new is given, this is the first complete 
account suited to the uninitiated. Par- 
ticularly valuable is the discussion on 
spurious periods, which may arise when 
successive observations are made at 
nearly equal time intervals. An analogy 
is the stroboscopic study of running 
machinery: under certain conditions the 
machinery studied under intermittent 
illumination may appear to be running 
backward. Valuable tables are given to 
assist in the analysis for spurious periods. 





COSMIC RAYS AND CANCER 


Do cosmic rays influence health? In 
view of the low intensity of such radi- 
ation reaching the earth’s surface, it 
would seem that the effects, if any, 
should be negligible. Nevertheless, Dr. 
Frank H. J. Figge, of the University of 
Maryland Medical School, felt that 
experimental evidence, in particular as 
regards cancer, should be obtained. The 
most desirable experiments would _in- 
volve studying the differences develop- 
ing in experimental animals completely 
and 


shielded from cosmic radiations 
those normally exposed to them. Com- 


plete shielding, however, is well-nigh 
impossible. Either a lead roof 49 feet 
thick or a laboratory 700 feet under- 
ground would be necessary. Instead, 
Dr. Figge sought to intensify the effects 
of cosmic radiation by the production of 
cosmic-ray showers. 

It is known that when cosmic rays 
pass through thin layers of lead, these 
showers are produced. The optimum 
thickness for small showers is 0.6 centi- 
meters, and for large ones about two 
centimeters. In Dr. Figge’s experiment, 
184 male mice were uniformly injected 
with the cancer-inducing chemical, 
methylcholanthrene, and then distrib- 
uted in eight cages. Quarter-inch plates 
of lead were placed over all but three 
of the cages, but the cages were ar- 
ranged so that the various groups of 
mice would be differently exposed to the 
scattered cosmic rays, during the five 
months of experimentation. 








By Dorrit HorrlLeir 








Although the report in Science (Vol. 
105, page 323) emphasizes the provision- 
al character of the results obtained, they 
are stimulatingly significant. Having 
been injected as they were, the mice 
should all eventually have developed 
cancerous tumors. Those mice exposed 
normally (where the rays could not 
pass through the spray-producing lead 
plates) developed tumors after an aver- 
age latent period of 11 weeks, while the 
mice exposed to showers had an average 
period of only 8.5 weeks. At the end 
of 10 weeks only 22 of 66 of the nor- 
mally exposed mice had tumors, com- 
pared with 84 out of 111 of those ex- 
posed to the showers. 

If future experiments should confirm 
these indications, the implication would 
be that cancer (in people susceptible to 
it) cannot be prevented since cosmic 
rays cannot be avoided. While the 
direct radiation is less effective than 
secondary showers, its effect over a life- 
time would be cumulative. As for the 
increased effect of the showers, the 
architects of the future may be called 
upon to help hold the development of 
cancer to a minimum by their choices 
of building materials and dimensions so 
as to minimize the intensified effects of 
cosmic-ray showers produced in the 
structures in which we live and work. 





PHOTOGRAPHIC EXHIBIT 


For the past two years the Photo- 
graphic Society of America has devoted 
a part of its annual exhibition to an 
exhibit of scientific and technical photo- 
graphs. Over 200 prints were hung in 
this technical section in 1946, and from 
these a traveling show of about 50 
prints was made available to technical 
societies and camera clubs. 

This year the exhibition will be hung 
at the Oklahoma Art Center, Oklahoma 
City, and contributors are invited to 
submit prints for the technical section 
prior to September 8th. ‘The subject 
matter may cover any phase of technical 
photography save pictorial photographs 
of technical and mechanical operations. 
Scientific and industrial photographs 
illustrating original and novel photo- 
graphic techniques may be submitted. 
These include photographs in such fields 
as astronomy, geology, medicine (except 
diagnostic radiographs), metallography, 
mineralogy, and physics. Both black- 
and-white and color photographs are 
acceptable. 

Technical data pertaining to each 
photograph should be lettered neatly in 
the lower left-hand corner of each 
mount, if possible, and the maker’s 
name should appear on the face of the 
mount. There is no limit to the num- 
ber of entries which may be submitted 


by a competitor. Prints should be 
packed securely and mailed to W. F. 
Swann, 343 State St., Rochester 4, N.Y. 





NEW USES FOR TELESCOPES 


A new method in medical teaching 
will involve telescopes and binoculars if 
an experiment tried recently in Los 
Angeles ‘is imitated. A doctor per- 
formed a delicate operation on the eye 
of a pig while 17 doctors 25 feet away 
watched through 20-power sportsman- 
type telescopes mounted on camera tri- 
pods. The technique was devised by 
the Los Angeles Osteopathic Academy 
of Ophthalmology and Otolaryngology. 
Dr. E. W. Davidson, performing the 
operation, commented, “By using the 
telescopes, the audience can see, at a dis- 
tance, better than would be possible if 
they could all be at the surgeon’s elbow.”’ 





MORRISON PRIZE 


The New York Academy of Sciences 
announces a prize offered by A. Cressy 
Morrison, to be awarded in December, 
1947. Five hundred dollars will be 
given for the paper adjudged by the 
council of the academy to be the most 
meritorious contribution on the subject 
of the source of solar and stellar energy. 
Most recently, this prize was awarded 
in 1938 to Hans Bethe for his paper on 
“Energy Production in the Sun,” and in 
1940 to R. E. Marshak and Hans Bethe 
for “The Sources of Stellar Energy.” 

In announcing the current contest, 
the academy states that the complete 
answer to this problem has not yet been 
given. For example, no final model for 
the sun, properly satisfying the observed 
luminosity and the hydrodynamical con- 
siderations, has been published, and only 
a start has been made on the problems 
of the red giants, sub-dwarfs, and white 
dwarfs. 





LIQUID-FUEL ROCKETRY 


Twenty-one years ago the first liquid- 
fuel rocket traveled a distance of 184 
feet at a speed of 60 miles an hour, 
powered by liquid oxygen and gasoline. 
It was fired at Auburn, Mass., by Dr. 
Robert H. Goddard, “American found- 
er of the entire modern field of rockets 
and jet propulsion,” according to a note 
from G. Edward Pendray printed in the 
April issue of the Bulletin of the Ameri- 
can Meteorological Society. 

Under grants from the Smithsonian 
Institution and the Guggenheim inter- 
ests, the late Dr. Goddard  estab- 
lished a large rocket development sta- 
tion near Roswell, N. M., where he 
developed in working order “virtually 
every feature of long-range liquid-fuel 
rockets later produced on a big scale by 
the Germans.” One prewar Goddard 
rocket, only nine inches in diameter and 
12 feet long, had features almost exactly 
like those of the V-2. 
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A portion of the visiting group gathered 

in front of the Van de Graaff generator 

at Massachusetts Institute of Tech- 
nology. Photo by the author. 


UTOMOBILES and a chartered 

bus transported 75 members of 

the New York City Amateur As- 
tronomers Association on a_ three-day 
holiday tour of some of New England’s 
institutions of science and_ culture. 
Leaving the Hayden Planetarium on 
Friday morning, May 3oth, the group 
arrived at Cambridge, Mass., late that 
afternoon. ‘Those traveling by automo- 
bile were in time to make a daylight 
inspection of the Cambridge headquar- 
ters of Harvard College Observatory, 
and to hear Miss Simone Daro describe 
the nature of her observations and 
measurements as a graduate student of 
astronomy at Harvard. 

After the entire party had enjoyed a 
long-anticipated evening meal, the New 
York amateurs participated in a special 
meeting of the Amateur ‘Telescope 
Makers of Boston at the observatory. 
Greetings from the A.T.M. president 
were followed by a fascinating talk on 





New England Field Trip 


By GEORGE V. 


PLACHY, secretary 


Amateur Astronomers Association, New York 


“Matters of Telescope Interest,” by Dr. 
James G. Baker, co-author of the book, 
Telescopes and Accessories. Refresh- 
ments were served by the A.T.M.’s 
after the lecture, and by observing 
through the famous Harvard 15-inch 
refractor the New York group heralded 
the centennial of the operation of this 
instrument. Several of the Boston 
amateurs set up their reflectors on the 
adjacent lawns and assisted the visitors 
in observing various celestial objects in 
a perfect sky. 

Saturday morning, Massachusetts In- 
stitute of Technology was host for the 
inspection of its spectroscopic laborato- 
ries and its Van de Graaff (high-voltage ) 
generator. Under the guidance of 
graduate student R. McDonald and 
Charles A. Federer, Jr., the varied array 
of spectroscopic equipment was carefully 
inspected, including a mercury-arc spec- 
trum produced by one of the long-focus 
gratings, and apparatus for the study ot 
infrared and Raman spectra. Especially 
interesting was a complicated device 
developed by Dean George R. Harrison 
for the rapid scanning and photometric 
recording of absorption spectra. With 
this device the details of a spectrum ex- 
tending from 2000 to 10,000 angstroms 
can be recorded in about 90 seconds. 

The Van de Graaft generator is the 
same apparatus as pictured on the front 
cover of Sky and Telescope for Novem- 
ber, 1945. Its normal function is to 
produce for research purposes a very 
steady stream of ionized particles, either 
positive or negative, of relatively high 
voltage, but on the occasion of this visit 
its enormous spheres were charged to 
a higher potential than normal and dis- 
charged by a spark allowed to pass be- 


tween them and the walls of the en- 
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closing structure. In a specially built 
cage inside the structure, in total dark- 
ness, the visitors observed the resultant 
bolts of “lightning,” each representing a 
discharge of 2% million volts, and ac- 
companied by loud claps of noise. 

This demonstration was furnished by 
E. A. Burrill, Jr., and stimulated ap- 
petites for a luncheon in the vast hall of 
the Walker Memorial building, along- 
side the Charles River. En route to 
Harvard’s Oak Ridge station Saturday 
afternoon, astronomical interests tem- 
porarily changed to historical, as the 
groups made brief visits to the Revolu- 
tionary shrines at Lexington and Con- 
cord. 

The observatory, which is located in 
the town of Harvard, Mass., was 
reached at 3:30 p.m., when from the 
observing platform of the awe-inspiring 
61-inch reflector Dr. Bart J. Bok 
greeted the party in his own inimitable 
manner. ‘The generous co-operation of 
several graduate students made possible 


the detailed inspection of observing 
instruments. The 16-inch, 12-inch, and 
8-inch refractors, together with the 


patrol cameras, gave an insight into the 
vast sky-surveying program proceeding 
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From the observing platform of Har- 
vard’s 61-inch reflector (above), Dr. Bart 
J. Bok greeted the visiting amateurs 
gathered on the floor of the 61-inch 
building. Photos by the author. 


silently and efficiently on the summit of 
well-named Oak Ridge. 

At Harvard’s seismological station on 
this same hilltop, a program correlating 
microseismograms with meteorological 
forecasting is being directed by Dr. L. 
Don Leet. Here the group examined 

(Continued on page 15) 














An Unusual 
Meteor Pp hotograph 


URING the shower of Draconid me- 

teors on October 9th last year, many 
amateurs obtained photographs of one or 
more meteors on the same negative. Re- 
ports have been received that a few of 
these meteor trails show remarkable cur- 
vature. At Harvard College Observatory, 
Carl Bauer has made a special study of a 
negative bearing a meteor trail with con- 
spicuous sinuous curves. This negative 
was taken by the members of the Jackson- 
ville Amateur Astronomers Club. The 
picture and Mr. Bauer’s conclusions con- 
cerning it appear in the latest issue of 
Popular Astronomy. 

Undulations, spirals, or abrupt curves in 
the motion of meteors require large lateral 
accelerations which appear impossible 
from physical considerations. Visual im- 
pressions of such motions may be ex- 
plained by errors in perception, splitting of 
a meteor, fluctuations of brightness, or by 
second independent meteors, but a photo- 
graph such as that procured by the Jack- 
sonville amateurs presents a definitely re- 
corded observation which must have some 
adequate explanation. 

The star trails in this picture show two 
breaks which E. L. Rowland, Jr., of Jack- 
sonville, explains as resulting when the 
slide was temporarily inserted after the 
operator of the camera observed a bright 
meteor crossing the field of the camera. 
Microscopic examination of the trail of the 
bright star Deneb reveals the presence 
of a faint, fine curved line at the beginning 
of the trail and at the second break. In 
both cases, this fine line merges into the 
ordinary trailed star image and indicates 
that the camera must have vibrated with 
an elliptical motion. The fine line appears 
to be continuous across the second break 
and thus the slide apparently was not in- 
serted at this time. The vibrations were 
rapid and quickly damped, lasting a total 
of about two seconds both times. Measures 
on the meteor trail indicate that the meteor 
traveled very nearly the same linear dis- 
tance during each vibration cycle; for 
this result, it was necessary to take into 
account the orientation of the radiant, trail, 
and camera, and the change in scale from 
the center to the edge of the film. 

As these results require that the meteor 
appeared during one of the brief intervals 
when the camera was vibrating, and as 
the observing group did not have the im- 
pression that the meteor occurred at these 
times, Mr. Bauer has considered the con- 
sequences of interpreting the trail as rep- 
resenting a real curved motion of the me- 
teor. He calculates that the lateral acceler- 
ation required to produce the observed 
trail is about 10,000 times the acceleration 
of gravity and about 100 times the meas- 
ured decelerations of meteors in the for- 
ward direction due to the resistance of the 
earth's atmosphere. These decelerations 
are usually of the order of one kilometer 
per second per second and are very rarely 
as high as 10 kilometers per second per 
second except near the ends of trails. The 


A meteor of the 
Draconid shower 
of October 9th, 
last year. Photo 
by members of 
the Jacksonville 
Amateur Astron- 
omers Club. En- 
graving, courtesy 
‘“‘Popular As- 
tronomy.” 


lateral accelerations which have previously 
been determined for photographic meteors 
have amounted to several times the accel- 
eration of gravity, and ordinarily 100 times 
gravity should be a high upper limit for 
lateral accelerations, which must be caused 
by the interaction of the atmosphere with 
a particle of irregular shape or structure. 

Mr. Bauer further points out that in the 
case of the trail in question, it would be 
almost impossible to maintain that the 
meteor could persist in the same type of 
relatively uniform oscillations through 12 
cycles while it was constantly changing its 
shape and mass due to its disintegration 
in the earth’s atmosphere. “Consequently,” 
he states, “even if there were an absence 
of other explanations for the shape of the 
trail, the sinuous trail could not be in- 
terpreted as representing the true motion 
of the meteor.” 

Another interesting appearance 
found in the study of this picture. For sev- 
eral cycles near the middle of the trail, 
there is a gradual shading off of the trail 
in the direction from which the meteor 
came. This appearance is attributed to the 
train of hot luminous gases in the wake of 
the meteor. Due to the component of vi- 
brational motion at right angles to the 
direction of motion of the meteor, the 
images at the nodes of the sinuous curve 
are effectively instantaneous photographs 
of the meteor and the luminous gases in its 
wake. This appearance is not compatible 
with a real sinuous motion of the meteor, 
for in such a case the luminous gases would 
be left along the path the meteor traversed. 
This appearance emphasizes, Mr. Bauer 
points out, that we should not consider 
a meteor as a moving point source of light 


was 





but must take into account the light from 
the luminous gases in its wake. This phe- 
nomenon is an important limiting factor 
in the design of rotating shutters for me- 
teor Cameras. 
As for visual 
with sinuous paths, if such phenomena did 
occur, undulations might well be expected 


observations of meteors 


to reach only 10 seconds of arc in total 
range, which certainly could not be ol 
served with the naked eye or on | 
scale photographs. Visual observations of 


) 
small- 
paths showing moderate curvature are not 
excluded by this result. 


PROBLEMS IN ROCKET 
DEVELOPMENT 

Those interested in the theory of 
rocket propulsion and design will find.a 
comprehensive article by J. Humphries 
in the March issue of the Journal of the 
British Interplanetary Society (Vol. 6, 
No. 4). He discusses in turn fuels, the 
rocket motor, and the fuel-supply sys- 
tem, and concludes that in the use of 
better fuels lies the greatest hope for 
increasing rocket efficiency. All fuels 
containing hydrogen, carbon, oxygen, 
and nitrogen produce combustion prod- 
ucts which dissociate so rapidly above 


2,500° centigrade that they limit the 
attainment of temperatures at which 
these fuels are most efficient. Metallic 


oxides and fluorides may possibly be 
used in the future. 

The British Interplanetary Society 
has its headquarters at 1 Albemarle 
Street, Piccadilly, London, W. 1. 
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Amateur Astronomers 


Lesuie C. PELTIER RECEIVES HONORARY DEGREE 


t 


At the June 12th commencement of 
Bowling Green State University, Ohio, 
an honorary degree of doctor of science 
in astronomy was awarded to Leslie C. 
Peltier, of Delphos, world-famous ama- 
teur. He is the discoverer of 10 comets, 
for each of which he has received a Don- 
ohoe medal from the Astronomical So- 
ciety of the Pacific. He is also one of 
the high-ranking observers for the Ameri- 
can Association of Variable Star Ob- 
servers and is credited with the independ- 
ent discovery of two novae. He was the 
recipient of the firsts AAVSO merit 
award, and last fall was presented a 
scroll recognizing him as one of the 20 
members of the association who had con- 
tributed more than 10,000 toward the 
first million observations made by the 
American Association of Variable Star 
Observers. 

Peltier was born January 2, 1900, and 
was educated at the Delphos high school. 
He first became interested in variable 
star work through reading Olcott’s Field 
Book of the Stars, and he joined the 
AAVSO in January, 1918. In nearly 
30 years of continuous observing, he has 
over 70,000 observations of variable stars 
to his credit. 

He observes with a 6-inch comet seeker 
lent to him through the AAVSO by 
Princeton University. The citation on 
the merit award made in 1934 still holds 


Amateur Astronomers League 
Elects Temporary Council 
and Officers 


In accordance with its by-laws, the 
Amateur Astronomers League, which 
now has 30 organization members, has 
electéd a temporary national council of 
the following persons: 

Wendell Brant, San Diego, Cal.; 
C. A. Federer, Jr., Cambridge, Mass. ; 
Carl H. Gamble, Moline, Ill.; E. A. 
Halbach, Milwaukee, Wis.; Herbert 
Harris, Portland, Me.; Neal J. Heines, 
Paterson, N. J.; Harlow Shapley, Cam- 
bridge, Mass. 

These in turn have elected temporary 
officers, bringing the total membership 
of the temporary national council to 
nine: Dr. Shapley, national president; 
Mr. Halbach, national vice-president; 
Mrs. Margaret Back, Detroit, Mich., 
national secretary; and Miss Mabel 
Sterns, Washington, D. C., national 
treasurer. 

Some of the principal problems which 
will be considered at sessions of the 
League at the Amateur Astronomers 
Convention in Philadelphia this month 
are the formation of regions, provision 
for membership at large by individuals, 
revision of the by-laws, incorporation of 
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Leslie C. Peltier at the door of his ob- 
servatory in Delphos, Ohio. 


true: “His faithful and untiring service 
has placed him in the front ranks of 
variable star observers, and his discoveries 
have won him international fame.” 


the League, junior group memberships, 


establishment of observing and other 
activity sections. There will also be 


election of permanent national officers 
by the delegates of the member or- 
ganizations. 

Those groups wishing information 
concerning membership in the Amateur 
Astronomers League should communi- 
cate with Mrs. Back at 168 Vendome 
Ave., Grosse Pointe Farms 30, Mich. 





THIS MONTH’S MEETINGS 


Chicago: The Burnham Astronomical 
Society will hold its annual observation 
party and barbecue on Saturday, July 
26th, at the home of Mr. and Mrs. H. C. 
Torreyson, Prospect Heights, Mt. Pros- 
pect, Ill. Non-members are invited, and 


should communicate with J. Madison 
Showalter, 6200 Kenmore Ave., Chicago 
40, Ill. 

Indianapolis: The Indiana Astronomi- 
cal Society will visit and meet at the 
Goethe Link Observatory, Brooklyn, 


Ind., on Sunday, July 6th. “Observation” 
will feature the program, conducted by 
Victor Maier. 

Kalamazoo: The Kalamazoo Amateur 
Astronomy Association, on Saturday, July 
19th, will hear a talk on “Astrophysics,” 
by H. V. Hilker, at the home of Mr. and 
Mrs. Max Kester, 1928 Brook Drive. 


Philadelphia Convention 


The schedule of activities for the 
July 4th weekend convention at Phila- 
delphia remains substantially as an- 
nounced in the June issue, with the 
exception of plans for Saturday evening 
The revised schedule calls for a banquet 
in Franklin Hall at the Franklin 
Institute at 5:30 on Saturday, cost 
$2.50. Then at 7:30 p.m., buses will 
leave the planetarium entrance for the 
trip to Haverford, where the evening 
program of activities will be as already 
announced. 





Sunspot Observers Plan Meeting 
at Milton Academy 


In conjunction with the work of the 
solar division of the AAVSO, amateur 
astronomers (and professionals)  inter- 
ested in sunspot observing are invited 
by Dr, A. E. Navez to attend a meet- 
ing at the Milton Academy Observa- 
tory, Milton, Mass., on Saturday, July 
12th, where observations of the sun it- 
self will begin at 10:30 a.m. Those 
attending are asked to bring their solar 
observing equipment and to make use 
of the observatory’s three clock-driven 
telescopes. 

From the resulting exchange of direct 
information on methods of observing 
and equipment, it is expected to answer 
some of the questions which _ bother 
many amateurs, such as: What mark- 
ings should be counted as sunspots? 
How should a group be determined? 
What equipment is most suitable? How 
can we improve equipment and observ- 
ing methods ? 

Milton Academy is about seven miles 
south of Boston, on Route 28. ‘The 
meeting will open at 9:30 a.m. in the 
science building (Warren Hall) at the 
corner of Randolph Ave. and Center 
St. A group luncheon may be arranged 
if there is sufficient desire for it. Ten- 
tative plans are made to visit Dr. H. T. 
Stetson’s Cosmic ‘Terrestrial Research 
Laboratory at Needham, Mass., in the 
afternoon. ‘Those interested in further 
information about this program should 
address Dr. A. E. Navez, Milton 
Academy, Milton 86, Mass. 





Memorial Award Winner 


The winner of the Seymour Schinasi 
Memorial award to an outstanding mem- 
ber of the Junior Astronomy Club was 
announced at the May 23rd meeting of 
the club, in New York City. This year’s 
award, a Skyscope telescope, was made to 
Kurt Kohn, who was cited for leadership 
of the Discussion Group, instructing of 
the class in general astronomy for 1940- 
47, and for his work on the Junior As- 
tronomy News, of which he has recently 
been appointed editor. 4 

Honorable mentions were given to ld- 
ward Epstein, Donald Hirsch, and Ger- 
hard Rayna. 

















Reports OF ACTIVITIES OF SOCIETIES 


The Mahoning Valley Astronomical 
Society will continue meeting through 
the summer months, June through Sep- 
tember, on the first or second Sunday 
of each month. 

Our club membership numbers 36, 
and includes our wives, which we have 
found by past experience has been a 
controlling factor in making the club 
both an enjoyable and a firm organiza- 
tion, since the women take as active a 
part in the proceedings as the men. The 
members are rather widespread, coming 
from Trumbull and Mahoning coun- 
ties, with practically every member at- 
tending each meeting. ‘Telescope mak- 
ing has a firm root, with many 
instruments built or in progress. There 
are seven reflectors completed and work- 
ing, ranging from three 6-inch ones to 
a 16-inch, and there are two 4-inch 
refractors completed and working. Six 
more reflectors and one refractor are in 
the process of construction. 

STEPHEN A. Hoynos, secretary- 
treasurer 

1574 Sheridan St., N.E. 
Warren, O. 


Here in Rocky Mount, N. C., we have 
recently organized a club on astronomy. 
The first meeting was held on May 16th 
at the YMCA. The group was started 
by the Rev. Lanier, pastor of a Baptist 
church here. We began with six mem- 
bers, and since have had three meetings 
and boast a total of 15 members. The 
club is being made a project of the 
Hi Y’s and the YMCA, and we have 
named it the Hi Y Astronomy Club. 
Of course it is open to all who are 
interested. 

CHARLES WILLIAMS, president 
1301 Branch St. 
Rocky Mount, N. C. 


The New York Amateur Astrono- 
mers Association, which recently cele- 
brated its 20th anniversary, held _ its 
annual members’ meeting at the Ameri- 
can Museum of Natural History on 
May 21, 1947. The program combined 
association business with astronomical 
motion picture entertainment. 

At this meeting the following mem- 
bers were re-elected to the Board of 
Directors: Miss Jane S$. Davis, Wallace 
W. Benjamin, Mrs. Virginia Geiger, 
William Henry, Mrs. Lois Lee, George 
V. Plachy. 

Secretary Plachy reported increases in 
the past two years of approximately 35 
per cent in membership, 56 per cent in 
attendance at lectures, and seven per 
cent in attendance at classes in astron- 
omy conducted by the association. Henry 
I’. Kirkebye, the treasurer, reported that 
the society was in sound financial con- 
dition. 

Reports were also given by Miss 
Marion L. Louis on the field trips and 


other activities planned during the past 
year by the Special Events committee; 
by the association’s staff editor, Miss 
Davis, on the Astronomical News Ser- 
vice; and by the Optical Division chair- 
man, Richard S. Luce, on the work of 
that unit. 

The meeting was concluded with the 
showing of astronomical motion pic- 
tures, including a film of solar promi- 
nence activity made at McMath-Hul- 
bert Observatory, and a film concerning 
the 200-inch telescope at Mount 
Palomar. 

JANE S. Davis 
Assistant secretary, AAA 
Hayden Planetarium, N.Y.C. 


A merger of two recently started as- 
tronomy clubs in Columbus has just 
been effected, and we are happy to in- 
form you that there is now one astron- 
omy group in this city. Meetings are 
held on the last Tuesday of each month 
in the McMillin Observatory of Ohio 
State University, at 8:00 p.m. Our 
society plans to combine three functions 
in one, by serving those generally in- 
terested in astronomy, the observers, and 
the telescope makers. We have so far 
only a temporary slate of officers, but 
already there are 50 members. 

J. AtteEN HyNnek 
McMillin Observatory 
Columbus 10, O. 


The Amateur Astronomers Society of 
Norfolk, Va., has now gone back to its 
prewar schedule of conducting two 
meetings monthly, the first devoted to 
regular business and science study and 
the second to observations only. Meet- 
ings are on the second and _ fourth 
Thursdays. 

The society held its annual outing on 
May 25th at Virginia Beach, with 23 
members and guests present. Observ- 
ing was poor due to stormy conditions. 

P. NasH ANDERSON, president 
635 W. 2oth St. 
Norfolk, Va. 


The Schenectady Astronomy Club is 
again active after suspension of meet- 
ings during the war. Meetings are 
held on the third Monday of every 
month at the Schenectady Museum, at 
8 o'clock. ‘Two telescopes of six inches 
aperture have been donated to the 
museum for use of the astronomy group, 
one by Howard Maxwell and the other 
by the writer. 

Four members are making 95-mm. 
refractors by a method which involves 
the use of optician’s metal tools for 
grinding and polishing; the final cor- 
recting is done by hand on_ regular 
pitch laps. An 8-inch f/3 Schmidt 
camera is also under construction by 
H. Vogel and myself. The mirror was 
ground by Mr. Maxwell on a grinding 


machine of his own design. It is ex- 
pected that this project will be com- 
pleted some time this summer. 

Our officers are E. C. Vroman, presi- 
dent; E. L. Judkins, recording secretary 
and treasurer; Miss B. Dyer, corre- 
sponding secretary; and the writer, pro- 
gram chairman. 

GeEorGE STAFFA 
32 Front St. 
Schenectady, N. Y. 





Exhibits at Palo Alto 


During the 10 months _ beginning 
September 1st, last year, various astro- 
nomical exhibits were displayed at the 
city library of Palo Alto, Cal. The 
originator of the plan and the one who 
secured and arranged the exhibits was 
Dr. Audley O. Sanders, a local physi- 
cian who is a telescope owner and an 
astronomy enthusiast. 

The displays were changed each 
month. The first was an_ ingenious 
model of the solar system constructed by 
Dr. Sanders himself. During October, 
meteorites were shown from his own 
collection and from other sources, in- 
cluding the University of Oregon. The 
displays during other months were prin- 
cipally fine astronomical pictures by 
J. F. Chappell and astronomers at Lick 
Observatory. ‘These pictures, many of 
them 14 x 17 inches, usually dealt with 
a single subject each month, and very 
complete descriptions were placed be- 
side each picture. 

The Palo Alto Astronomy and Tele- 
scope Club meets in the Junior Museum 
of the Community Center on the first 
and third Fridays of each month in the 
year at 7:30 p.m. The secretary- 
treasurer is Marvin J. Vann, of 301 


Oxford Avenue. 





Ohio Amateur Dies 

From W. M. Whitley, corresponding 
secretary of the Key West Astronomy 
Club, we learn of the death of Joseph 
P. Gillis, of Martin’s Ferry, Ohio, on 
May 19th, at the age of 76. He ex- 
hibited his own telescope at the Cran- 
brook convention of amateur astrono- 
mers last year, and was awarded first 
prize in the telescope division. Mr. 
Whitley had heard that Mr. Gillis had 
started work on a 10-inch reflector, 
which may not have been finished before 
his death. 





BOUND VOLUMES 


of Sky and Telescope are now avail- 
able, for Volumes II, IV, and V, at 
$6.00 each, plus postage. Binding is 
in blue library buckram, and the index 
is bound in each volume. Indexes to 
all volumes are still in stock, at 35 
cents each, in stamps or coin. 


SKY PUBLISHING CORPORATION 
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Dr. J. J. Nassau (right) and Dr. Carl K. Seyfert at the controls of the Schmidt 
telescope of the Warner and Swascy Observatory. 


LEVELAND’S astronomical society 

came into existence as a result of 

a conversation in February, 1922, 
between Dr. J. J. Nassau and two Cleve- 
land businessmen who were enthusiastic 
amateur astronomers. They were Albert 
F. Schroeder, who had previously pre- 
sented a telescope to one of the branches 
of the Cleveland YMCA, and Curt B. 
Mueller. 

A preliminary meeting of interested 
citizens was held at the University Club 
on March 13th, and the society was 
formally organized at a subsequent meet- 
ing on April roth. On May 28, 1922, it 
received its charter from the State of 
Ohio as a corporation not for profit. 

To celebrate its 25th anniversary, the 
Cleveland Astronomical Society has es- 
tablished a fellowship at the Warner and 
Swasey Observatory of the Case School 
of Applied Science. This fellowship is to 
be held preferably by a European astron- 
omer, and its present holder is Dr. G. B. 
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van Albada, of the University of Amster- 
dam. Dr. van Albada is now residing at 
the observatory and making plans to 
bring his family to Cleveland next year. 

It was 26 years ago that a slim, quiet- 
spoken young man of 28 arrived at Case 
School to assume the post of associate 
professor of mathematics and astronomy. 
That “and astronomy,” and a beautiful 
but small observatory housing a 9%-inch 
refractor which formerly stood in the 
back yard behind the adjoining houses of 
Ambrose Swasey and Worcester R. 
Warner, constituted the extent of as- 
tronomy at Case School in the year 1921. 

The observatory atop a hill in East 


Cleveland, although built of tapestry 
brick, came as close to an ideal ivory 


tower as any savant ever hid in. But 
hiding in an ivory tower held no attrac- 
tion for young Dr. Nassau. His enthusi- 
asm for astronomy was something to be 
shared with the greatest number of peo- 


ple. He began by arranging monthly 





A Silver 
Anniversary 
in Cleveland 


By Davin Dietz, Science Editor 


Scripps-Howard Newspapers 


public nights at the observatory, a custom 
still continued, and by organizing the 
Cleveland Astronomical Society. 

From the beginning the membership 
of the society included men and women 
from many walks of life: lawyers, doc- 
tors, businessmen, college professors, 
school teachers, and students. Among 
the number were several who owned ex- 
cellent small telescopes and a considerable 
group interested in amateur telescope 
making. 

The first activity embarked upon by 
the new society was a series of monthly 
meetings to hear lectures on astronomy. 
These have continued, with the exception 
of the summer months, from that day to 
this. Many distinguished astronomers 
from all parts of the country and from 
Canada have been brought to Cleveland 
to address meetings of the societv. 

A series of magnificent gifts, totaling 
about $150,000, made possible the en- 
largement of the Warner and Swasey 
Observatory in 1940. The new additions 
included a 36-inch Schmidt-type telescope 
and a lecture hall seating 128 persons. 
Upon Dr. Nassau’s invitation, the en- 
larged observatory became the permanent 
home of the Cleveland Astronomical So- 
ciety. Place was made for the society’s 
library, for telescope-making activities, 
and opportunity was afforded to use the 
observatory’s technical library and exhi- 
bits, and to look through the observa- 
tory’s various telescopes on meeting night. 

For many years James L. Russell, an 
attorney, has served as vice-president of 
the Cleveland Astronomical Society. He 
is the city’s leading amateur telescope 
maker, and under his guidance and en- 
couragement Cleveland has become an 
important center for amateur telescope 
makers. Prior to the war, they formed 
a large group, and now this activity 1s 
resuming its old tempo. 

Another society project in which Mr. 
Russell has played an important part has 
been the annual star-gazing parties staged 
jointly by the Cleveland Press and the 
society. The writer dreamed up the idea 
18 years ago, and these events have been 
held annually ever since. Readers of SAY 
and Telescope may recall that a photo- 
graph of one of these parties appeared on 
the cover of the October, 1944, Issue 
which included a detailed report of the 
parties of that summer. 

















Briefly, this is the idea: Under Mr. 
Russell’s direction, members of the so- 
ciety bring their telescopes to a designated 
public park on the agreed night. For 
several weeks in advance, thanks to Edi- 
tor Louis B. Seltzer, the Press has been 
promoting the event with announce- 
ments, photographs, and feature articles. 
Everyone is invited to come and look 
at the moon and whatever planets are on 
view. 

A public address system is set up, and 
lectures on astronomy are given to the 
crowd waiting to look through the tele- 
scopes. Dr. Nassau, other members of 
his staff, Dr. Paul Annear, of the Burrell 
Observatory of Baldwin-Wallace Col- 
lege, Dr. O. L. Dustheimer, and the 
writer have taken turns at the micro- 
phone. As an innovation last summer, 






















a movie screen was put up and sound 
movies of astronomical subjects were 
shown. 

These parties have been amazingly 
popular, drawing from 5,000 to 10,000 
persons each evening. Usually two or 
three are held in each summer. 

At the present time the society has 160 
members, and we look forward to reach- 
ing a goal of 200 in the not-too-distant 
future. Were Dr. Nassau, to whom the 
society owes its founding and growth, 
writing this article, he would probably 
have devoted much of it to telling of the 
importance of the society in the develop- 
ment of the Warner and Swasey Observ- 
atory. For the Cleveland Astronomical 
Society has created the intellectual cli- 
mate in which scientific ventures can 
prosper. 


»— 


Amateur astronomers operate telescopes 
for observers at a Cleveland star party. 





In Focus 


NOTHER strip of the last-quarter 

moon is completed by this month’s 
chart, which features large sea areas, and 
several mountain ranges. Portions of 
this region appeared on Plate XIII and 
on Plate XV, and descriptions of some of 
the features identified here may thus be 
found in the April and June issues. Many 
identifications close to the limb are only 
approximate. Different illumination or 
a different libration will make these 
features easier to observe. 

All named features are on the accom- 
panying chart, with identifications and 
spellings after the International Astro- 
nomical Union’s Named Lunar Forma- 
tions, by Blagg and Mueller. Biographi- 
cal information is from the British As- 
tronomical Association memoir, Who's 
Who in the Moon. 

Aristarchus. The Greek astronomer ot 
this name (c. 310-230 B.C.) is famed fer 
his belief in a sun-centered solar system. 
This is one of the brightest spots on the 
moon, a deep crater nearly 30 miles 
across, difficult to identify on this photo- 
graph. 

Carlini. A distinct, though small crater, 
named for Francesco Carlini, for many 
years director of the Milan Observatory. 
In 1821 he climbed Mont Blanc to deter- 
mine the variation of gravity with altitude 
by measuring the length of a seconds 
pendulum, 

Condamine. Charles Marie de la Con- 
damine (1701-1774) was a French as 
tronomer and physicist. He took part in 
the expedition with Godin and Bouguer 
to Peru in 1735 to measure an arc of the 
meridian near the equator. This work, 
when compared with similar studies made 
by Maupertuis in Lapland, confirmed 
Newton's theory of the flattening of the 
earth at the poles. On the moon, Bouguer, 


Condamine, and Maupertuis have been 
grouped near each other by Schroeter, 
while Godin (Plate V) has also been 
honored on the moon by the same 
selenographer. 

Euler. A 19-mile crater which seems 


to be somewhat elliptical, with a bright 
mountain in its center. A number of 


individual mountains are southward from 
Leonhard Euler (1707- 


it (see Plate XV). 


1783) was a Swiss mathematician who 
worked under Bernouilli at Basle, and 
later taught at St. Petersburg and at 


Berlin. His name is still used to identify 
several formulae. His work on lunar 
theory enabled Tobias Mayer (who is 


commemorated southward from Euler on 
the moon) to construct his lunar tables, 


the first practical means for finding 
longitude at sea. 
Harbinger Mts. This range was so 


named by Birt as these mountains are 
harbingers of dawn on Aristarchus. 

Heis. Eduard Heis (1806-1877) studied 
under Argelander, and later did valuable 
observational work. Many amateur and 
professional astronomers today are famil- 
iar with the Heis star atlas. 

Caroline Herschel. Sister of William 
and aunt of John, this famous woman 
astronomer worked for 50 years with her 
brother. She discovered eight comets 
and a number of clusters and nebulae. 
All three members of this famous family 
are commemorated on the moon (see 
Plates XI and XIII). Note the ridge 
running from this small crater southwest 
toward Lambert. 

Lambert. This crater stands in a 
rather isolated position on Mare Imbrium. 
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Its central mountain has a crater-like 
form at this illumination. 

Leverrier. Named for the discoverer of 
Neptune, this crater and the slightly 
larger Helicon to the east of it make a 
striking pair on Mare Imbrium. 

Maupertuis. See Condamine, above. 

Oenopides. One of the Greek astrono- 
mers and philosophers in this part of the 
moon, named by Riccioli. He is believed 
to have discovered the inclination of the 
sun’s path to the celestial equator. He 
was born about 500 B.C. 

Pythagoras. This Greek philosopher 
founded a school of philosophy and sci- 
ence in southern Italy. He is considered 
the first to maintain that the earth was 
spherical, at the center of a _ spherical 
universe which daily rotated around it. 
His name is given to one of the most 
fundamental theorems of geometry, with 
the origin of which he is usually credited. 

Schroeter’s Valley. While the forma- 
tion called Schroeter by Gruithuisen ap- 
peared on Plates XI and XII, here is the 
interesting Schroeter’s Valley, so 
nated by Pickering in honor of the 18th- 
century German observer who first dis- 
covered rills, or clefts, on the moon. 

Sinus Iridum. One of the finest regions 
on the moon, Rainbow Bay was named 
by Riccioli, as was Sinus Roris, the Bay 
of Dew. Between the two headlands, Pr. 
Heraclides and Pr. Laplace, Goodacre 
gives the distance as 135 miles, and states 
that the bordering mountains rise in 
places from 15,000 to 20,000 feet above 
the plain. 


desig- 


A LETTER 





CORRECTION 
Sir 
In the May issue I saw in the article 
In Focus the short notice about Max Wolf, 
of Heidelberg. There is mentioned that he 
discovered the stars of O type, known as 
Wolf-Ravet stars. I want to say that the 
Wolf-Rayet stars were discovered in 1867 
by Charles Joseph Etienne Wolf (born 
1827) and Rayet, both of the Paris Ob- 
servatory. 
HERBERT LUFT 
New York, N. Y; 
Max Wolf was born in 1862. Neither of 
these is to be confused with Rudolph Wolf, 
of Zurich (1816-1893), who introduced the 
numbers.—ED. 
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The stars hung like lamps through the ceiling in this early Egyptian concept of 
the universe, and were lit each evening by the gods. The sun-god traveled in his 
river chariot along the celestial river each day (upper left). 


N ALL AGES, the heavens have 
attracted attention in every land of 
the earth. More or less familiarity 

with at least the most readily noticeable 
aspects and phenomena of the skies, and 
some ideas about their interpretation 
(even if only mythological) are found 
among all peoples; and early in the de- 
velopment of every great civilization, 
the heavens came to be systematically 
observed, and celestial phenomena re- 
corded and specifically studied. In some 
cases, astronomy did not develop beyond 
a comparatively primitive empirical 
knowledge of the more conspicuous 
phenomena; but among some of the civi- 


lizations of antiquity, astronomical 
learning reached a highly advanced 
stage. 


Civilization and culture may arise in 
separate geographical regions independ- 
ently, and sometimes remain largely or 
wholly isolated and indigenous in a par- 
ticular country during a long period of 
successive rise and decline. In most 
cases, however, contacts between differ- 
ent peoples lead sooner or later to more- 
or-less widespread exchanges of ideas 
and mutual influences on thought. In 
this way a steadily accumulating heri- 
tage of learning from many different 
sources may develop and be transmitted 
uninterruptedly from one civilization to 
another over a long period of history, 
meanwhile undergoing continual ampli- 
fication, modification, and extension. 

From the viewpoint of an interest 
primarily in astronomy itself, rather 
than in history as such, it is the ante- 
cedent history of our own learning that 
is of principal importance. In particu- 
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lar, the development of astronomy which 
originated in the nearer Orient, especial- 
ly in Babylonia, among the civilizations 
that began to emerge there before 3000 
B.C., was the beginning of a prolonged 
evolution which has extended essentially 
unbroken, through the successive civi- 
lizations of ancient Greece, Islam, and 
Renaissance Europe, into modern times, 
and has directly led to astronomy as 
now established in modern western civi- 
lization. 

Other native developments that pro- 
gressed beyond the primitive stage either 
remained completely isolated — for in- 
stance, the Mayan astronomy — or else 
exerted comparatively little influence 
outside their regions of origin. In China 
and India, for example, astronomy was 
cultivated beginning in very remote 
times, and in each of these countries a 
system with distinctive native charac- 
teristics came into existence; but until 
a comparatively late period in both re- 
gions it was mostly independent of 
learning to the westward, and remained 
rather primitive. Chinese astronomy 
was dominated after the fourth century 
A.D. by influences from the West, and 
was almost wholly replaced by western 
astronomy in the 17th century, without 
ever having developed very tar or hav- 
ing exerted significant influence on west- 
ern thought. In India, where a fairly 
advanced Hindu astronomy had de- 
veloped by the fifth or sixth century 
A.D. (perhaps partly under Greek in- 
fluence), progress ceased about the 12th 
century; and except indirectly through 
limited contributions to Moslem astron- 
omy, it had no influence on the evolu- 
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tion of modern western astronomy. 

In Babylonia, centuries of continued 
observation of the heavens led to an 
accumulation of data upon which the 
later Babylonians founded an elaborate 
and remarkable system of astronomical 
learning. The Babylonian astronomy, 
which reached its most advanced stage 
in the third and second centuries B.C., 
together with less important contribu- 
tions from ancient Egypt, formed an 
essential part of the basis of ancient 
Greek astronomy, which culminated in 
the second century A.D. with the great 
work of Ptolemy. From Greek astron- 
omy as left by Ptolemy, modern astron- 
omy has been directly derived by pro- 
gressive revisions and extensions among 
later civilizations. 

The Greek learning became estab- 
lished throughout most of the civilized 
world during the Roman period, and 
was actively perpetuated in the East 
by the Moslems during the Dark Ages 
in the West. This ancient astronomy, 
essentially as left by Ptolemy but with 
some Hindu ideas integrated, was trans- 
mitted by the Moslems to western 
Europe during the Revival of Learn- 
ing; and with the Renaissance, the re- 
vival of astronomy in western Europe 
led to a transformation of ancient as- 
tronomy into modern form, beginning 
during the 16th and 17th centuries with 
the successive revisions by Copernicus 
and Kepler. Copernicus transferred the 
center of the planetary system from the 
earth to the sun, but otherwise followed 
Ptolemy with great fidelity both in the 
planetary theory (where he retained the 
Ptolemaic mechanism of eccentrics and 
epicycles) and in the other parts of as- 
tronomy. Kepler, on the basis of ‘Tycho 
Brahe’s observations, modified the 
Copernican eccentrics to ellipses, and 
empirically formulated the laws govern- 
ing the motions of the planets in these 
ellipses. In this transition period, the 
foundation was laid for the Newtonian 
theory and the development of modern 
gravitational astronomy. Meanwhile, 
the invention of the telescope had initi- 
ated physical astronomy, which even- 
tually led to the extensions to sidereal 
astronomy and astrophysics that domi- 
nate the present period. 

Throughout its course, this long his- 
torical development was a continuous 
progressive revision and extension of the 
accumulated learning from the past — 
it was not a discontinuous succession 
of mutually independent systems of 
thought, each discarded in turn as a suc- 
cessor abruptly appeared. Each succes- 
sive revision was explicitly derived from 
previous developments by means of 2 


BY 











modification or improvement in only 
particular details. A familiarity with 
this progressive evolution of astronomy, 
from its simple beginnings in remote 
antiquity to its present highly developed 
and complex form, adds greatly both to 
the interest of astronomy and to the 
understanding and appreciation of the 
subject in its present state. The begin- 
nings of a science are always simple. 
The most readily noticed phenomena 
attract attention, and systematic obser- 
vation of them leads to their co-ordina- 
tion in an immediate manner by means 
of very natural concepts and methods; 
but continued study leads to successive 
amplifications and modifications which, 
although each is in itself comparatively 
small and natural, eventually result in 
a complex system of advanced concepts, 
intricate principles, and refined proce- 
dures so far removed from their origins, 
and the cumulative result of so long an 
evolution, that they may be far from 
obvious. The subject can then hardly 
be properly known without knowing 
how it came into existence. An indica- 
tion of how the ideas, principles, and 
results were actually established _his- 
torically leads to an appreciative insight 
and comprehension that no mere cate- 
gorical presentation in systematic logical 
form can alone convey. 

A study of modern astronomy almost 























This Chinese armillary sphere, attrib- 

uted (uncertainly) to the 23rd century 

B.C., illustrates the advanced state of 

astronomy in the Orient at an early date. 

It has four movable circles inside the 

fixed horizon and vertical circles. From 
M. G. Pauthier’s “Chine.” 


°O the Historical Pp oint at View 


BY EDGAR W. WOOLARD 


inevitably leads to a desire to know how 
and when and by whom its advanced 
ideas and complex principles were 
worked out, and what methods were 
used to accomplish astronomical obser- 
vations and calculations before modern 
refined instruments and highly devel- 
oped theories were available. An ade- 
quate and satisfying answer to these 
questions can be obtained only from the 
original writings produced at successive 
periods throughout past history by the 
astronomers who made the significant 
advances and recorded their work and 
the knowledge of their times in authori- 
tative treatises. “The more noteworthy 
extant writings from ancient times to 
the 19th century that are of greatest 
interest to the general reader, and that 
have been of the most significance and 
influence in the historical evolution of 
the now established foundations of as- 
tronomy, have been described, and the 
part of each in the logical development 
of astronomy briefly discussed, in a 
previous paper by the writer.* 

Supplementing the study of modern 
textbooks and general histories by read- 
ing the actual original accounts of the 
important past work from which our 
accumulated knowledge has come is an 
effective aid to the fullest understanding 
of this present knowledge, and is a 
source of inestimable satisfaction and 
enjoyment. The frequent references in 
modern writings to Ptolemy’s great 
Almagest, or to the epoch-making book 
by Copernicus, or to Newton’s monu- 
mental Principia, can hardly help but 
stimulate a desire to see these historic 
books themselves; and immeasurable 
pleasure may be found in reading Tycho 
Brahe’s own description of his planetary 
theory, or Kepler’s account of how he 
worked out his three laws of planetary 
motion, or the explanations by the an- 
cient Greeks themselves of how they 
measured the size of the earth. Any- 
one may have all the greatest astrono- 
mers of history for his personal teachers 
if he will let them speak to him from 
the pages of their writings. Moreover, 
in this way the reader obtains a con- 
vincing realization of the continuity of 
the historical development, and a proper 
appreciation of the acumen possessed by 
our predecessors, even in ancient times, 
and of the intrinsic merit of their learn- 
ing and accomplishments. 

To profit from a study of these origi- 





*Edgar W. Woolard, Great Astronomical Trea- 
tises of the Past, Jour. Wash. Acad. Sci., 32, 
189-216, 1942. For the period since the inven- 
tion of printing, see also Harlow Shapley and 
Helen E. Howarth, A Source Book in Astron- 
omy, McGraw-Hill, New York, 1929. 
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The title page of the first edition of 
Copernicus’ “De Revolutionibus.” Cour- 
tesy, the Kosciuszko Foundation. 
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nal writings, however, requires a 
knowledge of the elements of modern 
astronomy and of its general historical 
development, and a background of social 
and political history of the ancient and 
medieval civilizations; ‘only in this way 
may these writings be intelligently fol- 
lowed and properly appraised. No sat- 
isfactory comprehensive general history 
covering the whole development of as- 
tronomy is now available; in particular, 
the important pre-Hellenic learning in 
Babylonia and Egypt is inadequately 
treated in most of the existing histories, 
largely because comparatively little was 
known about it until recent years. The 
nearest approach to an adequate general 
history is E. Zinner, Geschichte der 
Sternkunde, published in Berlin in 
1931, but this book has serious short- 
comings. Arthur Berry’s Short History 
of Astronomy, which appeared in Lon- 
don in 1898, is an unusually excellent 
work, but is totally lacking in any dis- 
cussion of either the period preceding 
the Greeks or, of course, the far-reach- 
ing discoveries of the 20th century, and 
is now a scarce book. 

Other recent general histories cover 
only limited periods: R. L. Waterfield, 
A Hundred Years of Astronomy (Lon- 
don, 1938), and Agnes M. Clerke, 
Popular History of Astronomy during 
the Nineteenth Century (London, 
1902) ; the older histories by Delambre 
and others are now of value chiefly as 
sources for particular periods. The 
great work by George Sarton, /ntro- 
duction to the History of Science, Carn. 
Inst. Wash. Publ. No. 376, Baltimore 


(Continued on page 18) 
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YW BOOKS AND THE SKY 


THE EARTH AND THE STARS 


C. G. Abbot. D. Van Nostrand Co., Inc., 
New York, 1946. 288 pages. $3.75. 


EREWITH Dr. Abbot, genial and 
well-known investigator of the 
devious relationships between the earth 
and its controlling star, presents a refur- 
bished edition of a book for non-technical 
readers which first appeared two decades 
ago, In Part I, “The Mighty Universe,” 
are chapters which lead the reader to a 
lonely hilltop of observation, register “the 
great enigma of Astronomy” as to the 
existence elsewhere of thoughtful life, in- 
troduce the starry skies by description and 
maps, and present in 60-odd pages a gen- 
eral view of the universe. Distracting de- 
tails are postponed to Part II, “Interesting 
Astronomically Related Subjects.” 

The greatest proportion of new subject 
matter in the book is in two sections on 
the “Variability of the Sun” and “Weather 
Effects of Solar Changes.’”’ How the solar 
constant behaves in relation to the num- 
ber of spots, how the magnetic 22%4-year 
period emerges as basic to numerous long 
solar periodicities detected by the author, 
and how terrestrial temperatures respond 
systematically to rising and falling solar 
radiation, as observed in the last two dec- 
ades: all these matters are discussed with 
the help of frequent diagrams. 

The reader’s pleasure greatly en- 
hanced by the easy style of the author, 
his apt similes, and his knack of making 
remote experiments and experimenters 
come alive. The Greenland meteorite now 
in the Hayden Planetarium in New York 
is like “a wild animal of the jungle caged 
in a zoological garden.” The Cepheids, 
“like the heart,” are supposed to be pulsat- 
ing. C. A. Young's gem, “The sun is a 
private in the host of heaven,” is perpet- 
uated here by being twice quoted. In simi- 
lar vein, the sun is commended for obeying 
the spirit of Robinson Crusoe’s father’s 
advice “to stick to the middle class as the 
happiest.” The total solar eclipse, whose 
loveliness is enhanced by its rarity, finds 
a parallel in the night-blooming cereus 
of the tropics. We have the labor unionists 
on Jupiter adjusting their demands for a 
three-hour working day, and the skillful 
baker on Mercury trying to keep his bread 
and biscuits from burning under the open 
sun. Not just any mountain, but Mt. 
Schehallion in Scotland aids in the deter- 
mination of the earth’s mass. Halley ap- 
pears as Newton’s friend and James Wat- 
son has a “fatherly interest” in the aster- 
oids. As a result of Kirchhoff's work, 
“Astronomers no longer need wish that 
some angel would bring down star samples 
for analysis.” 

The reference value of a book may be 
rated by certain convenience tests, such 
as: Are good diagrams and plates numer- 
ous and are they inventoried? Is the index 
adequate? Are graphs labeled to show the 
meaning of co-ordinates, and are diagrams 
in general provided with necessary leg- 
This book stands high on all tests 
but the last. Cepheid variation, internal 
conditions in the sun, features of the 
eclipsing binary, and several of the solar 
diagrams merit more careful explanation. 


is 


ends? 


A series of appendices contains useful tech- 
nical information, including a comprehen- 
sive glossary. Excellent photographs of 
Hale, Eddington, Einstein, and W. S. 
Adams appear along with earlier astrono- 
mers. A regrettable blemish lies in the 
fact that all references in the text to plates 
after Plate IX are in error by two units; 
for example, for “Plate XX” read Plate 
XVIII. 

A number of inaccuracies, partly anach- 
ronisms, have been noted. Mizar is itself 
quadruple rather than.triple. The exten- 
sion of the BD catalogue to the south 
pole was carried out at Cordoba Observa- 
tory, but not by Gould. Since the dis- 
covery of the Grootfontein meteorite in 
South Africa, Peary’s Greenland object is 
not the largest known. Not “nearly a thou- 
sand” asteroids but more nearly two thou- 
sand have already been discovered. Amor, 
Apollo, Adonis, and Hermes, though not 
as useful as Eros, have nevertheless come 
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closer to the earth. Wildt’s intriguing 
earlier (1940) suggestion that formalde- 
hyde might be the effective constituent of 
the opaque white clouds on Venus was 
retracted with regret about two years later. 
The sun’s distance obtained from the latest 
and most thorough triangulation on Eros 
is 93,004,000 miles. “Some ionized state of 
some common element” as the source of 
the chief coronal green line may now be 
written “Fe XIV,” following general ac- 
ceptance of Edlén’s identification in 1941. 
The enumeration of objects lying within 
a million or less light-years of the sun, 
forming in some sense the local cluster of 
galaxies, needs the addition not only of 
the well-known spiral in Triangulum but 
also of the two elliptical galaxies in Cas- 
siopeia, eight degrees north of the An- 
dromeda triplet, reported by Baade. 

The reviewer may be permitted a few 
comments on some puzzling or possibly 
misleading statements. The bright stars 
of Orion can hardly be said to form a 
square. Cassiopeia’s feet seem far nearer 
to Capella than to Arcturus. Omitted from 
the elements of an orbit is the distance 
from node to perihelion. The bands in 
M-type spectra are attributable not to 
cyanogen but to titanium oxide. “Ionized 
electrons” is a bit confusing as a term for 
free or recombining electrons. Solar spec- 
trum lines from the receding west limb of 
the sun are displaced to the red rather 
than to the violet. In view of the ab- 
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sence of conspicuous displays both in 1899 
and 1933, it seems misleading to say that 
the next great November shower of me- 
teors is due in 1966. The gegenschein 
would best be sought near meridian pas- 
sage at midnight rather than within two 
hours of sunset or sunrise as stated. 
The book appears in attractive format, 
large print, and amply fulfills the author’s 
hope that it will be helpful to those who 
wish to acquire by easy reading a general 
survey of the universe in which they dwell. 
ALICE H. FARNSWORTH 
Mount Holyoke College 





NEW ENGLAND FIELD TRIP 
(Continued from page 6) 


the recording sheet on which an inked 
needle traced earth vibrations (as well 
as those made by a technician walking 
on the foundation below). 

From the attractive Agassiz Cottage, 
which provides home and_ recreation 
facilities for working and visiting as- 
tronomers, a welcome picnic supper pre- 
pared by our hosts swiftly appeared, and 
was dispatched even more swiftly. An 
impromptu softball game, in which 
Barbara and Tony Federer starred, and 
a visit to a lofty firetower nearby oc- 
cupied the twilight hours. Even before 
dusk, some enthusiasts were examining 
the rings and satellites of Saturn with 
the 6-inch Clark refractor (which only 
the vigilance of the Oak Ridge staff 
saved from abduction by bus to New 
York). The evening came to a highly 
satisfactory conclusion with the privilege 
of “interfering” with Dr. Bok and his 
assistant at his galactic photographic 
activities with the famous 24-inch 
Jewett Schmidt telescope. 

A continuance of azure skies on Sun- 
day morning graced a visit to Whitin 
Observatory at Wellesley College. 
There Dr. and Mrs. John C. Duncan 
and several of the vivacious students 
welcomed the group with telescopic 
views of a gibbous Venus and projected 
sunspots. Beneath a library in which 
pleasure and learning coalesced, Dr. 
Duncan demonstrated with the spectro- 
helioscope the observation of solar 
prominences and spectra. Browsing in 
the reference room, picture-taking, and 
strolling on the idyllic Wellesley campus 
ended a memorable visit. 

From the celestial to the terrestrial, 
which is the sad lot of all astronomers, 
the elated and pleasantly tired amateurs 
returned Sunday evening through holi- 
day trafic to their headquarters, the 
Hayden Planetarium. All were grate- 
ful for the astronomically and meteoro- 
logically perfect outing, and thankful 
for the co-operation of the many pro- 
fessional scientists responsible for much 
of the success of this very special event. 
The remainder of the well-deserved 
credit must go to the AAA’s Special 
Events committee and its acting chair- 
man, Marion L. Louis. 








Planetarium Notes 


ADLER PLANETARIUM 


900 E. Achsah Bond Drive, Chicago 5, Ill. 
Wabash 1428 


ScHepuLe: Mondays through Saturdays, 11 a.m. 
and 3 p.m.; Tuesdays and Fridays, 8 p.m.; 
Sundays, 2:30 and 3:30 p.m. 

Starr: - Director, Wagner Schlesinger. 
lecturer: Harry S. Everett. 


July: REASONS FOR THE SEASONS, 
Changes in the sun’s daily path across the 
heavens resulting from the earth’s motion 
around the sun are shown to be the causes 
of the seasons. 


August: AURORAS AND RAINBOWS. 


BUHL PLANETARIUM 


Federal and West Ohio Sts., Pittsburgh 12, Pa. 
Fairfax 4300 

Scuepu.e: Mondays through Saturdays, 3 and 

8:30 p.m.; Sundays and holidays, 3, 4, and 

8:30 p.m. 

Starr: Director, Arthur L. Draper. Other lec- 

turers: Nicholas E. Wagman, J. Frederick 

Kunze. 

July: BY ROCKET TO THE MOON. An 

imaginary but eventful journey in a space ship 

of the future to view the moon’s weird scenery, 

and with a safe return guaranteed. 


August: BY ROCKET TO THE MOON. © 
FELS PLANETARIUM 


20th St. at Benjamin Franklin Parkway, 
Philadelphia 3, Pa., Rittenhouse 3050 

Scuepute: 3 and 8:30 p.m. daily except Mon- 
days; also 2 p.m. on Saturdays, Sundays, and 
holidays. 11 a.m. Saturdays, Children’s Hour 
(adults admitted). 

Srarr: Director, Roy K. Marshall. Other lee- 
turers: I. M. Levitt, William L. Fisher, Ar- 
mand N. Spitz, Robert W. Neathery. 


July: STARS OF A SUMMER NIGHT. The 
constellations offer to the beginner an oppor- 
tunity to make summer evenings out of doors 
more enjoyable. The legendary characters 
will be pictured among the planetarium stars 
while their stories are told. 


August: HEAVENS ABOVE! 
GRIFFITH PLANETARIUM 


P. O. Box 9787, Los Feliz Station, Los Angeles 27, 
Cal., Olympia 1191 

ScHEDULE: Wednesday and Thursday at 8:30 

p.m. Friday, Saturday, and Sunday at 3 and 

8:30 p.m. Extra show on Sunday at 4:15 p.m. 


Starr: Director, Dinsmore Alter. Other lec.’ 
turers: C. H. Cleminshaw, George W. Bunton. 
July: THE SUMMER STARS. The outlines 
of the mythological figures are projected in the 
heavens as an aid in learning the principal 
stars and constellations of the summer sky. 


August; THE MOON AND THE CALENDAR. 
HAYDEN PLANETARIUM 


8ist St. and Central Park West, New York 24, 
N. Y., Endicott 2-8500 


ScHeDULE: Mondays through Fridays, 2, 3:30, 
and 8:30 p.m.; Saturdays, 11 a.m., 2, 3, 4, 5, 
and 8:30 p.m.; Sundays and holidays, 2, 3, 4, 
5, and 8:30 p.m. 

Starr: Honorary Curator, Clyde Fisher. Chair- 
man and Curator, Gordon A. Atwater. Other 
lecturers: Robert R. Coles, Catharine E. Barry, 
Shirley I. Gale, Edward H. Preston. 

July: SKY PANORAMA. What are the bright- 
est stars? This month these and the constella- 
tions to which they belong will parade across 
the planetarium sky in all their splendor. 


August: DRAMA OF THE TELESCOPE. 


Other 
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EXCEPTIONAL VALUES 


Achromatic 
Lens 


Harry Ross Series 
of ‘*Doublestar’’ 
Refractors, 3” ap- 
erture (75mm), 
40” focal length 
(1000mm). An air 
: spaced lens, strain 
free mounted in a smooth aluminum finished 
satin-black barrel. This lens is an exclusive 
Harry Ross product. It has a money back guar- 
antee which states, “This lens will meet any 
and every test you may devise for it as an 
astronomical objective.” It is 20 years since a 
lens of this quality has been available. Our pro- 
duction is limited. Order early. Postpaid $60.00. 





Focusing Mechanism 


For Standard 114” Eyepiece 


Full 2” of focusing motion. | 
One revolution of knurled © 
knob produces 4%” motion 
on optical axis. Absolute 
centering guaranteed. No 
play. Will not bind or lock. 
No rack and pinion to strip. 
Precision turned ways allow 


| 








GLEANINGS FOR A.T. M.s 


GLEANINGS FROM THE MAILBAG 


Pope 
writes, “which was constructed during the 
war when the shortage of materials made 


rangement of my telescope,” Mr. 


things difficult. The only piece of tubing 
I could obtain was part of an exhaust pipe 
of a toolroom grinder, and this was not 
long enough. Therefore, I built an exten- 
sion to get support for the diagonal and 
the eyepiece holder. 

“But the mounting was especially un- 
satisfactory, and the telescope had to be 
attached to the porch railing for rigidity 
until I replaced the mounting with a 
wooden stand which is shown in the sec- 
ond picture. With this mounting and the 








We are suspending operations at 
the plant during the construction of 
an observatory dome in Tennessee. 
Please refer to recent issues of Sky 





smooth, easy positive fo- 
cusing. Adapted to every 
type of telescope construc- 





and Telescope for our regular adver- 
tisement. 


= ee 


tion. Highest precision, perfect workmanship. z Z 2 
~ om bronze throughout. Weight 1%4 Haines Scientific Instruments 
8. .50. 





FOR REFLECTORS — Concave flanged bush- 
ing can be supplied to fit the size of your tube. 
Give telescope tube diameter when ordering. 


Bushing extra $10.00. 
] Double 








OPTICAL EQUIPMENT 
OF HIGHEST PRECISION 
For amateur and professional use. 





Ludwig Pope had his wartime telescope 
attached to the porch rail for support. 


Bz. 






Achromatic — apes er vo gaia tube = '| SPECTROSCOPES, complete and ready 
L $ t oe ey a. So for use. Stellar spectroscope is mounted 
ens system a Ph ee gerne 2 to fit eyepiece holder tube ............. $25.00 
| All outside surfaces ONSTANT STRIVING for improve- Hand spectroscope, with slit ........ $30.00 
f j or phen 1 wert ment is characteristic of the good Write for our catalogue. 


amateur telescope maker. Ludwig Pope, 

of New York City, sends us the story of 

the development of his 6-inch reflector 

from its first form as a wartime product 

four years ago to its present state, con- 
| sidered satisfactory by its owner. 


LABORATORY OPTICAL CO. 


76 Interhaven Ave. P. O. Box 387 
Plainfield, New Jersey 


ing O. D. 1-3/16” (30 mm), clear aperture 7%” 
(23 mm). Suitable for inverter with our eye- 
piece; as an excellent corrected magnifier (4 
power) and as a projection lens for 2x2” slides. 
Each $3.50. 


Prism—Light 





EQUATORIAL MOUNTING 











Fiji Gl “IT was not satisfied with the first ar- Complete with slow motion worm and gear. 
int ass Heavy cast iron base, - 
. ‘ . polar axis — $40 up. 
eens re scriptive literature on re 

4 Ps - quest. 
num-magnesium al- 
loy, with ballbear- | PYREX 


MIRROR KITS 


Complete with glass tool, 5 


ing swivel. Meets most exacting requirements. 
: 1-5/16” by 114” face. Suitable as diagonal for 


reflectors up to 8”, also as star diagonal on re- dueasinns voune pitch 
fractors. These prisms can be used to make | eet a at ‘diagonal. 
Porro’s system No. 2 erector. Price $3.75. | | ” ie ° 
5 A 4” — $5.25; 6 $6.75; 
Aw 9” $9.75; 10” — $16.75; 

12” — $31.75. 


Send for catalog listing Re- 
flector Kits, Eye-Pieces, 
Lenses, Lens Blanks, etc. 


DAVID WILLIAM WOLF 
334 Montgomery Street Brooklyn 25, N. Y. 


3-Element Achromatic Eyepiece 


r 








SIX-INCH MIRROR 


PYREX, 48” focal length, 
corrected to 4 wave 











Six lenses! Finest eyepiece ever made anywhere. 
Our greatest buy to date. Made of three sepa- 
rate achromatic elements (illustrated). All out- 
side surfaces fluoride coated. In focusing mount. 
1 18/16” (48mm.) clear aperture, flat field to 
edges. Focal length 1144” (32mm.) (8X). 69° 
angle. Outside diameter of mount 244” (54mm.) 
Each $15.00 plus postage. Quantity definitely 
3 limited. Lenses only for above, $9.00 per set. 


Include Postage - Remit with Order 
Send 20c for Up-to-the-minute Catalog 


HARRY ROSS 


MICROSCOPES 
Scientific and Laboratory Apparatus 


74 West Broadway, New York 7, N. Y. 


PLUS | 
1,” Elliptical Flat — '4-wave 
sodium light — aluminized 
Only $40.00 
| Immediate Delivery 
Custom-made accessories for the 
SKYSCOPE 


All prices plus postage. — 
Our laboratory facilities are available 








The finally improved telescope, with the 
circles, and the offset of the declination | , t . 
axis support to enable the instrument to for testing optical equipment. 


clear the supporting legs when pointed | L&M Op tical Co 


to the zenith. The 30-pound weight | os i 
‘ ‘ : Manufacturers 
hanging in the center of the base gives || ¢, , wasieens Serer White caste N. Y 
added rigidity. 
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EVERYTHING for the AMATEUR 


Telescope Maker 


Precisien Pon, Se oy 
Supplies, Money Back 
KITS — OUR caceias 


COMPLETE 6” KIT $5.50 up 
PYREX KIT, 6” . ' $7.50 up 
Other Sizes, Proportionately Low 


PYREX MIRRORS 
Made to order, correctly figured, polished, 
parabolized and aluminized. 


ALUMINIZING 
We guarantee a Superior Reflecting Sur- 
face, Optically Cerrect Finish. Will net 
peel or blister. Low prices. 


MIRRORS TESTED FREE 
PRISMS EYEPIECES 
ACCESSORIES 


FREE CATALOG 


Precision Optical Supply Co. 


1001 East 163rd St., New York 59, N. Y. 




















ASTRONOMICAL 
OBJECTIVES, OCULARS 
PRISMS, FLATS 


Instruments Designed 
to Your Specifications 


* 
Write for 
Descriptions and 
Price List 


* 


BRANDON SCIENTIFIC 
DEVELOPMENT 


A New York Corporation 
P. O. Box 85 Malverne, New York 








1 
1] 
| 


| 
| 
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SKY - SCOPE 


| The new 3'4-inch Astronomical 
Telescope that is sweeping 
the country. 


Completely Assembled — Not a Kit 
Equatorially Mounted, 60 Power 


%-wave Aluminized Mirror 
Ramsden Type Ocular 


Price $19.75 


Incredible as this instrument may seem, 
we invite your attention to our free bro- 
| chure describing its amazing performance. 


THE SKYSCOPE CO., INC. 
475-s Fifth Avenue, New York 17, N. Y. 

















WE REPAIR 


*% Microscopes * Telescopes 
* Field Glasses *% Binoculars 


WE BUY, SELL, EXCHANGE 
OPTICAL AND SCIENTIFIC 
INSTRUMENTS 


WAELDIN Ber tou Ge 


New York City 
BEekman 3-5393 


























EDITED BY EARLE B. BROWN 





original equatorial head the zenith was not 
available because the stand obstructed the 
lower end of the tube, so I added an ex- 
tension to the declination axis support to 
permit a more complete swing. 

“The new mounting has engraved scales 
and micrometer adjustments, and has 
proven very satisfactory in its present 
form. The adjustment screws have 40 
threads to the inch. The 30-pound weight 
is added for rigidity when observing from 
the roof of my apartment house.” 

Mr. Pope sent several other pictures of 
his instrument and one of his 4%4-year-old 
son, Roland, who is already interested in 
astronomy, but space does not permit 
publication of these other pictures. 





Sire 

I was much interested in the account in 
the May issue of the Gregorian reflector 
made by Short of England in 1750, as I 
also have a small Gregorian reflector made 
by him. 

This instrument was picked up second- 
hand in London about 1900 and used by 
my father merely as an ornament in his 
library. On his death in 1910 it was sent 
to me, and I have used it at the beach 
cottage for many seasons. Its loss of 
light makes it unadaptable for celestial 
use, but that loss makes it just right for 
use at the beach where the light is strong. 
The power is about 30, diameter about 24% 
inches. The workmanship and finish are 
beautiful and undamaged. I think that it 
was made about 1750 to 1760. 

If any of your readers pay a visit to 
Mount Vernon, Va., they will see in the 
museum there an exact duplicate of this 
instrument owned by George Washington, 
the only difference being that the body is 
brass while my instrument is leather cov- 
ered. 

WALTER E. 
Bridgeport, 


INGLIS 
Conn. 
Sir: 

In the May number of your Sky and 
Telescope I notice three items: 

(1) Old Gregorians similar to that on 
the front cover are not uncommon in Eng- 
land. I have three, clean and in good 
order and of very fair performance; makers 
unknown. 

As they get very badly out of balance 
for high altitudes, I commonly grip a 
weighty screw wrench on the lip of the 
tube, as a way of avoiding a black eye! 

(2) The large telescope ascribed to 
Ramsden and answering to the figure and 
description on pages 16-18 is set up in the 
Science Museum, South Kensington. 

(3) On page 12, Professor Barnard’s 
discovery of Nova Aquilae 1918, the night 
of June 8th, together with the same ob- 
servation from an American troopship, is 
mentioned. India is some distance east, 
and it is therefore earlier on the same date 
that Noel Bower communicated his dis- 
covery of the same nova to the observatory 


at Kodaikanal. 
W. H. WHITE, F.R.A:S. 


There were a number of independent 
discoverers of the spectacular Nova 
Aquilae. Bower is credited with first ob- 
serving its rise to maximum.—ED., 











LARGE TELESCOPE 
OBJECTIVES 


2%” O. D. 15” focal length 


New — Achromatic — Coated 
IN PEDESTAL MOUNT 


Made to rigid government specifica- 
tions by one of the world’s leading 
producers of precision optical in- 
struments. 

Stock # 100A $15.00 ea. 
Same as above but unmounted — 
Stock # 100B $14.00 ea. 


OBJECTIVE, COATED ACHRO- 
MAT, beautifully mounted for tele- 
scopic use. Clear aperture 1% inches, 
focal length 27 inches. Long focal ra- 
tios like this are very scarce in war 
surplus stocks. 

Stock # 102 $12.50 ea. 


OBJECTIVE, COATED ACHRO- 


Prerererr rrr irri) 


eee eeneeeeeeeneeeee 


MAT, unmounted, 1% inch dia. 25 
inch focal length. 
ae BOG vckcitevsenserssicoens $7.50 ea. 


ACHROMATIC ERECTING LENS 
SYSTEM, six elements, coated and 
mounted in 1% inch dia. by 1% inch 
long aluminum mount. This is a 
really high grade erector made by 
the same company and for the same 


instrument as our # 100 A&B ob- 
jectives. 
I Bara ssligciodavaseosees $5.00 ea 


EYE PIECE E.F.L. one inch, re- 
movable reticle, coated lenses, field 
lens is an achromat, 1-1/16” dia. 
threaded mount. Clear aperture eye 
lens 15/16 inches. This eye piece was 
made for M-12 panoramic telescope. 


Stock # 20 $3.75 ea. 


EYE PIECE E.F.L. % inch, both 
eye and field lenses achromatic and 
coated. In focusing mount threaded 
for 4%” holder. Knurled focusing ad- 
justment. Clear aperture eye lens 
43/64 inch. Removable reticle. 


Stock # 21 


EYE PIECE—Large, from aircraft 
sighting station. In 2% ineh dia. 
threaded aluminum mount with lock- 
ing ring. E.F.L. approx. 2 inches. 
Coated optics, clear aperture eye 
lens over 1% inches. 


Stock # 22 


CORR eee ee eeeeeeeeeeeeenee 


$5.00 ea, 


Please use Stock No. when ordering. 


F. W. Ballantyne 
P. O. Box 382 
Point Pleasant, New York 
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| U. S. ARMY and NAVY SURPLUS. 





—— ee 


colored filters. 

ACHROMATIC LENSES, cemented 

12 mm Dia. 80 mm . ea. $ .50 

14 mm Dia. 60 mm F.L. coated, ea. 1.25 

18 mm Dia. 102 mm F.L. ea. 1.25 
. 





EN 500,000 OF THEM 
SES fet Gof 








Sond 3 cont 2 cont stomp 
for “BARGAIN” list. 


AVAILABLE 
NOW! 












BSA5.00 .nccccccccccccccvccses ea. $29.50 


5 LBS. OPTICAL GLASS Lens & 
Prism blanks. Index and Dispersion 
“marked” 


ACHROMATIC OBJECTIVE Perfect. 
Coated and cemented 44m/m Dia. 
ee Bethe BEOUMIUE coccrcececss ea. 3.50 
ME Scat chdpscccestees ea. 2.50 


OPTICAL LENS BENCH, a necessity 
for designing your own telescopes or 
optical instruments. Complete bench 


with four lens holders .... Postpaid 8.50 


BARGAIN 


Original Cost $150.06 — OUR PRICE $7.50 





3X ARMY TELESCOPE 
ALL COATED LENSES—BRAND NEW 


These superb telescopes were made by the 
finest optical houses in America. Length 
22 inches, contains 6 coated lenses, five 
of them achromats. The high resolving power 
of the lenses will bring out great detail. 
36° Field of View, 8X. Eyepiece Lens Dia. 
29m/m E.F.L. 1%4 Fixed focus. Objective 
Also reticle, three detaciable 

Postpaid, $7.50 


5 POWER TANK ARTILLERY TELE- 
SCOPE (M71) Brand New. Coated 
Optics, Completely assembled. Value 





25m/m Dia. 





coated, ea. 1.25 
coated, ea. 1.35 
coated, ea. 1.25 
coated, ea. 1.25 
coated, ea. 1.25 
coated, ea. 1.25 
coated, ea. 1.50 
coated, ea. 1.25 


coated, ea. 1.50 


23 mm Dia. 162 mm 
23 mm Dia. 184 mm 
25 mm Dia. 122 mm 
26 mm Dia. 104 mm 
29 mm Dia. 54 mm 
29 mm Dia. 76 mm 
31 mm Dia. 124 mm 
31 mm Dia. 172 mm 
32 mm Dia. 132 mm 
34 mm Dia. 65 mm 
38 mm Dia. 130 mm 
52 mm Dia. 224 mm 
58 mm Dia. 215 mm 





Pa ad a a a a Pa a a 
i) 3) 1 9) 3) 3) 9) 9) 9 3 al a) 





WIDE ANGLE 
EYEPIECE 


All coated optics, mounted 
in focusing cell, 2” clear 
aperture, 14%” E.F.L. 38 
Achromatic lenses. Value 
$125.00. Perfect. ea. $9.50 





ALUMINIZED 
MIRROR 


First surface aluminized 
mirror. Polished to % 
wave length of flatness. 
Packed in individual 
wooden boxes. Every mir- 
ror in sealed government 
inspected box. Mfgd. by 
Bausch & Lomb. Highest 
astronomical quality. Size 
24%” X 3” X 1%” thick. 
PENN scdushsevs $3.00 

Send $ cent stamp for “BARGAIN” List. 


A. JAEGERS 


123-26S Rockaway Bivd. 
SO. OZONE PARK 20, N. Y. 
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ASTRONOMY FROM THE HIs- 
TORICAL POINT OF VIEW 


(Continued from page 13) 


1927-, extends as yet only through the 
14th century, but is of especial value 
both as a source history and for the 
general summaries of scientific and cul- 
tural progress among different nations 
that it includes. A valuable review of 
ancient astronomy has been published by 
O. Neugebauer, “The History of An- 
cient Astronomy; Problems and Meth- 
ods,” appearing in the Journal of Near 
Eastern Studies, 4, 1-38, 1945, and in 
revised form in the Publications of the 
Astronomical Society of the Pacific in 
February and April, 1946. 

On special topics, a few very excel- 
lent histories have been published: J. L. 
E. Dreyer, History of the Planetary 
Systems (Cambridge, 1906), covers the 
development of theoretical astronomy 
from Thales to Kepler; and the early 
part of the period of gravitational as- 
tronomy is treated in Robert Grant, 
History of Physical Astronomy (Lon- 
don, 1852), which also includes some 
account of the evolution of astronom- 
ical instruments and methods of meas- 
urement. Early Greek astronomy to 
about 250 B.C. is covered in detail by 
Sir Thomas Heath, Aristarchus of 
Samos (Oxford, 1913). All these 
books are unfortunately now rare. Fur- 
ther special histories are also needed, 
particularly, (1) a systematic account 
of Babylonian and Egyptian astronomy, 
based on a critical study of all the 
original material that has been made 
available by Assyriologists and Egyptol- 
ogists; (2) a detailed history of the 
instruments and methods used for as- 
tronomical observations and for the 
measurement of astronomical quantities, 
from the earliest times to the present; 
and (3) a comprehensive treatment of 
the methods for the construction of 
theories and tables of the celestial mo- 
tions, and procedures for predicting 
phenomena and calculating ephemerides, 
successively in use throughout the his- 
tory of astronomy. 

Aside from the increased technical 
understanding which may be derived 
from the historical development of as- 
tronomical principles, methods, and 
theories, and the added appreciation of 
the significance of the work of past 
centuries for modern astronomy, the en- 
joyment and inspiration that may be 
obtained from the night sky are greatly 
enhanced by this direct contact with 
those who have watched this same sky 
from many lands through many ages, 
and who have effectively added to its 
beauty and fascination by increasing our 
comprehension of its impressive phe- 
nomena. The association of celestial 
phenomena with the ideas, traditions 
and legends of immemorial ages is an 
important and worthwhile element in 
the romance and charm of the heavens. 








W. OTTWAY & Co.,Ltd., 


Established 1640 


“The Orion Spotter Telescope” 
The Ideal Telescope for Rifle Ranges 


SPECIFICATION — 
Diameter of object glass: 1.3” 
Magnification: Variable between 15 and 25 
Light transmission: 55% 
Field of view: aaa 2° 10’; 
82° 30’ 
Length: (open) 20”; (closed) 11” 

Finish: Bright parts—nickelled. Main body— 
dark brown crinkle. Weight: 20 ozs. 
Price: Registered Post Free, $32.00 
Leather sling $2.00 extra 


Orion Works, Ealing, London, w.5 


(apparent) 














Equatorial Mountings for Weather Bureau 
Instruments and for Telescopes. 


RAMSDEN EYEPIECES 


for amateur telescope makers, 4”, 4%”, 1” 
focal length; 114” diameter. Each $5.10. 


C. C. Young, 25 Richard Road 
East Hartford 8, Conn. 




















SKY-GAZERS EXCHANGE 


Classified advertisements are accepted for 
this column at 40 cents a line per insertion, 
six words to the line. Minimum ad is three 





lines. Remittance must accompany orders. Ad- 
dress Ad Dept., Sky and Telescope, Harvard 
Observatory, Cambridge 38, Mass. 





8” aluminized pyrex mirrors. Fully 
parabolized, very good optical surface. Two 80” 
and 72” focus at $55.00 each. One 32” focus at 
$65.00. Write Edwin Kosofsky, 591 Dumont 
Ave., Brooklyn 7, N. Y. 


FOR SALE: 








| FOR SALE: 4” portable refracting telescope built 
| by Tinsley, from 60 power to 240 power, with 
three sun glasses for solar work. Like new. A 
| bargain, $350.00. D. W. Peltier, R.R. #2, 
| 





Elida, Ohio. 
| TWO REFRACTORS: Bardou 2%”, altazimuth 
| mounting, three eyepieces, diagonal, $160.00. 


Mogey 3”, altazimuth fork-type offset mounting, 
| three eyepieces, diagonal, $185.00. Both instru- 
| ments good optically and mechanically. Bar- 
_ Myron J. Roberts, 1848 C St., Lincoln 2, 

ebr 


FOR SALE: Four complete reflecting telescopes. 
54” f.1. aluminized parabolic mirrors, heavy 
equatorial mounts. Price $90.00 each. Inquiries, 
W. J. Kennedy III, 1038 Audubon, Grosse Pointe 
30, Mich. 


HERSCHEL PRISMS in all sizeS and shapes. Sev- 
eral telescopes, too. A. Hegel, 1945 Magnolia 
Ave., Los Angeles 7, Calif. 


PHOTOGRAPHS, observatories in natural color, 
Mt. Palomar, McDonald, Yerkes, Lowell, Mt. 
Wilson, also 100” telescope. Meteor Crater (dis- 
tant), Meteor Crater from rim. Beautiful gen- 
uine natural color photos, 3” x 434”, mounted. 
$1.25 each, five or more $1.10 each. Satisfaction 
guaranteed. Emil Klein, 7234 Algon Ave., 
_ Philadelphia 11, Pa. 


TRADE: One Hammerlund HQ-129-A communica- 
tions receiver with speaker and AAF earphones 
for a 12” more-or-less parabolic aluminized tele- 
scope mirror. With cell, preferred. Sam K. 
Swope, Rockville, Ind. 
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| WANTED: Refractor 5” to 9”, must be wall 
ard make, excellent objective. Vincent Flynn, 
555 Herkimer, Pasadena, Calif. 


c= 

FOR SALE: 10” x 134” pyrex blank; 10” x 1” 
tool, both $13.00. 6” plate mirror, 49” f.1., fiz- 
| ured by professional, aluminized ; 1144” prism, 
| both $22.00. Edgar Spearman, 1735 Pear St., 
| Dallas 15, Tex. 














| ASTRONOMICAL TELESCOPES, by Clark, Bra- 
shear, Mogey, Bardou; microscopes, binoculars, 
barometers, cameras, books on microscopy and 
| astronomy. Buy, sell, trade, repair. All instru- 
| ments guaranteed. Rasmussen & Reece, 41 Mar- 
| ket, Amsterdam, N 























UNUSUAL WAR BARGAINS 
in LENSES and PRISMS 


ASSEMBLE YOUR OWN BINOCULARS! 


COMPLETE OPTICS! COMPLETE METAL PARTS! SAVE MORE THAN % REGULAR COST! 





ARMY'S 6 X 30 BINOCULARS 


No Carrying Case with any Sets shown below. 
(None yet available in Surplus Market.) M-13Al1 
Sets are waterproof model. M-3 Sets are not 
waterproof. Limit—1 Set to a Customer on 
all Sets shown below. 


COMPLETE OPTICS & METAL PARTS—Model 
M-13Al1, 6 x 30 Binoculars. Everything you need 
— ready for assembly. When finished will look 
like a regular factory job costing $102 to $120. 
The Optics are new, in perfect or near perfect 
condition. Have new low reflection coating. 
Metal Parts are new and perfect, all completely 
finished. No machining required. Bodies factory 
hinged and covered. Complete assembly instruc- 
tions included. 

Stock #830-Y $40.00 Postpaid, 
plus $8.00 tax Total, $48.00 


COMPLETE OPTICS & METAL PARTS—Model 
M-3, 6x 30 Binoculars. The Optics in this set 
are new, perfect or near-perfect. Prisms have 
new low reflection coating. Factory mounted 
Eye Piece and Objective Assemblies not coated. 
Metal Parts are perfect, new, ready for assembly. 
When finished, this will look like a regular fac- 
tory job, except a name has been filed off a 
cover plate. No machining required. Bodies fac- 
tory hinged and covered 

Stock #831-Y $35.00 Postpaid, 
plus $7.00 tax, Total, $42.00 


Government's 7 X 50 Binoculars 


Here’s an unusual opportunity to secure a fine set 
of Binoculars at a substantial saving of money. 
Offered here are complete sets of Optics and Metal 
Parts for the 7 x 50 Binoculars. These components 
are new and all ready for assembly. We _ supply 
full instructions. Limit — 1 set of Metal Parts and 
1 set of Optics to a customer. 


METAL PARTS—Set includes all Metal Parts — 
completely finished — for assembly of 7 x 50 Bin- 
oculars. No machining required. Bodies have been 
factory hinged and covered. A sturdy Binocular 
Carrying Case is included with each set of Metal 


Parts. 
Stock #841-Y, 7 x 50 Metal Parts, $36.20 Postpaid 


OPTICS—Set includes all Lenses and Prisms you 
need for assembling 7 x 50 Binoculars. These Op- 
tics are in excellent condition — perfect or near 
perfect — and have new low reflection coating. 
Stock 3#5102-Y, 7x50 Optics, $25.00 Postpaid 


NOTICE! If you buy both the Binocular Optics 
and the Binocular Metal Parts, your purchase be- 
comes subject to 20%. Federal Excise Tax. Be sure 
to add amount covering tax to your remittance or 
your order cannot be d. 


METAL PARTS ONLY—Model M-13A1, 6 x 30 
Binoculars. No Optics. Same Metal Parts as 
described for Stock #830-Y. 

Stock #832-Y, 6x30 Metal Parts, $25.00 Postpaid 


METAL PARTS ONLY—Model M-3, 6 x 30 Bin- 
oculars. No Optics. Some machining on these 
Metal Parts required. Bodies hinged and Prism 
Shelf holes placed, but you must tap them. 
Prism Shelves have been machined. Six lead 
spiral focusing threads have been cut. Some less 
difficult components you must thread and ma- 
chine yourself, but all material you need is fur- 
nished except body covering material and Optics. 
Stock #833-Y, 6x30 Metal Parts, $12.00 Postpaid 


OPTICS FOR 6x30 BINOCULARS (No Metal 
Parts.) Perfect, and low reflection coated. 
Stock #5130-Y $15.00 Postpaid 


= OPTICS AS ABOVE—Coated—but slight 
seconds, 

Stock #5124-Y $12.75 Postpaid 
If you buy both the Binocular Optics and the 
Binocular Metal Parts, your purchase becomes 
subject to 20% Federai Excise Tax. Be sure to 
add amount covering tax to your remittance or 
your order cannot be filled. 

Optics and Metal Parts are Available for Monoc- 
alars (% a Binocular). For Complete Details, 
Write for Bulletin #14-Y. 








Stock #1-Y — “Our Advertising Special” — 15 
lenses for $1.60 Postpaid, plus 10-page idea booklet. 
For copying, ULTRA CLOSE-UP SHOTS macro- 
photography, experimental optics, magnifying and 
for making a two power f/16 Telephoto Lens, 
“Dummy Camera,” Kodachrome Viewer, DE- 
TACHABLE REFLEX VIEW-FINDER for 35 
mm. cameras, stereoscopic viewers, ground glass 
and enlarging focusing aids, TELESCOPES, low 
power Microscopes and for many other uses. 


NEW 50-PAGE IDEA BOOK “FUN WITH 
CHIPPED EDGE LENSES” 
Contains wide variety of projects and fully covers 


the fascinating uses of all Lenses in sets listed 
above... only $1.00 Postpaid. 


35 MM. KODACHROME PROJECTING LENS 
SET—Consists of Achromatic Lens for projecting, 
plus a Condensing Lens and a piece of Heat Ab- 
serbing Glass with directions. 

DOM ROUTE ic ckcccdwerer6icci $1.95 Postpaid 


35 MM. KODACHROME PROJECTING LENS 
SET—Consists of 2 Achromatic Lenses for pro- 
jecting, plus 2 Condensing Lenses and piece of 
Heat Absorbing Glass with directions. 

DOR SEOEES. bin onc tecresceues $3.10 Postpaid 


WE HAVE LITERALLY MILLIONS OF WAR 
SURPLUS LENSES AND PRISMS FOR SALE 
AT BARGAIN PRICES. WRITE FOR CATA- 
LOG “Y” — SENT FREE! 


SATISFACTION GUARANTEED 


EDMUND SALVAGE COMPANY + 


SCHMIDT OPTICAL yess Black plastic body, 
size 3-15/16” by 5-4”. F.L . . with amaz- 
ing speed of F.0.9. Used y Navy’s Infra-Red 
Sniperscope and Signalling Units. Govt. cost $134. 
Limit — 1 to a customer. 

Stock #720-Y $6.00 Postpaid 


SPECTROSCOPE SETS 
These sets contain all Lenses and Prisms you 
need to make a Spectroscope plus FREE 15-page 
Instruction Booklet. 
Stock #1500-Y—Hand Type .... $3.45 Postpaid 
Stock #1501-Y—Laboratory Type . $6.50 Postpaid 


RAW OPTICAL GLASS 


An exceptional opportunity to secure a large vari- 
ety of Optical Pieces both Crown and Flint glass 
(seconds) in varying stages of processing. Many 
prism blanks. 

Steck #703-Y—8 Ibs. (min. wt.)—$5.00 Postpaid 
Stock #702-Y—1% Ibs. $1.00 Postpaid 
TANK PRISMS 
Plain or Silvered 
90-45-45 deg. 5%” long, 2%” wide, finely ground 


and polished. 
Stock #3004-Y Silvered Prism 
Ore $2.00 Postpaid 
Stock #3005-Y Plain Prism 
a eae $2.00 Postpaid 


Stock af; sete megan Prism " 
PE ccoudvesteaveoes $1.00 Postpaid 

Stock #3101- Y Plain Prism 
CHUNRE) vccccncuseeseese $1.00 Postpaid 


(Iestrated Book on Prisms included FREE) 


NEVER HAS THERE BEEN SUCH A 


SENSATIONAL BARGAIN 


AS THIS! 
BUBBLE SEXTANT — Type A-10 








Used by the Army Air Forces, these Bubble Sex- 
tants cost the Govt. about $200 each to make. At 
our price of $12.50, you can quickly see that this 
is a wonderful bargain. Included with your Bubble 
Sextant shipment will be a sturdy wooden Carry- 
ing Case, equipped with catches and handle, 5 spare 
waxed paper discs, flashlight with rheostat for 
using Sextant at night. (Uses ordinary flashlight 
cells which are not furnished.) Auxiliary 2 Power 
Galilean Telescope for use on faint stars, Allen 
wrench, 2 spare marking points. Though wartime 
used, these Sextants have been, where necessary, 
completely repaired, collimated, and put in good 
working order. The light bulb has been tested. 
The Bubble is in working condition. All other 
working parts have been checked and are in good 
order. Because these Sextants have been wartime 
used, we make the following guarantee: if you are 
not satisfied that our Sextant is exactly as we 
represent it, return it within 10 days and your 
money will be refunded. Full directions on how to 
use the Bubble Sextant will accompany your ship- 


ment. 

Stock #924-Y $12.50 Postpaid 
MOUNTED PROJECTING LENS SYSTEM. F.L. 
91.44 mm. (just right for 35 mm. Projectors). 
Speed of F.1.9. Outside dia. of mount at one end 
60 mm. Length of mount 64 mm. 

Stock #4033-Y $3.00 Postpaid 
MOUNT FOR ABOVE PROJECTING LENS SYS- 
TEM — Stock #715-Y $1.50 Postpaid 
MOUNTED KELLNER TELESCOPE EYE PIECE 
— Perfect, coated, in Ordnance sealed boxes. F.L. 
1% inches. Outside dia. of steel mount 40 mm. 
Stock #6198-Y $3.15 Postpaid 
BATTERY COMMANDER’S PERISCOPE With 
Tripod—6é Power Instrument. Excellent condition. 
Length 2714 inches — diam. 144 inches. Cost U. S. 
Govt. approximately $175.00. 

Stock 7717-Y $20.00 F.O.B. Audubon 


AIR FORCES GUNSIGHT 


With Polarizing Variable Density Attachment 
Can be used as Slide Viewer, or take it apart and 
you can get Polarizing Variable Density Attach- 
ment, Mangin Concave Mirror, Reflector Plate, 
Metal Reticle, Window, Lamp Housing, Ring and 
Bead Sight. The Polarizing attachment alone is 
worth many times the price of entire unit. Consists 
of 2 Polarizing Filters mounted with small handle 
which rotates one around the other. May be used in 
Photography, Research, Experiments, as Light 
Dimmer, etc. 

Stock #908-Y $5.00 Postpaid 
Same Unit Without Polarizing Attachment 
Stock +916-Y $2.50 Postpaid 
BOMBER SIGHTING STATION—A double end 
Periscope Type Instrument of highest precision. 
Brand new and in perfect condition. 6 ft. tall, 
shipping wt. 360 Ibs. Orig. cost $9,850. Consists of 


ee 
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numerous nses, Prisms, Mirrors, Gears, Mo- 
tors, Metal Parts and Electrical Gadgets. 
Stock #914-Y .......... $50.00 F.O.B. Oklahoma 


POLARIZING VARIABLE DENSITY ATTACH- 
MENT FOR 7 x 50 BINOCULARS—An amazingly 
effective unit for controlling amount of light 
reaching your eyes. Cuts down glare in sky and 
overwater observations. Easily snapped on and off 
over the eye cups of American-made 7 x 50 Bin- 
oculars. Govt. cost $8.30 each. 

Stock #20,000-Y 
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ORDER BY STOCK NO. 


P. O. AUDUBON, NEW JERSEY 
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OBSERVERS PAGE 


Greenwich civil time is used unless otherwise noted. 


THe Mo7vions or Jupirer’s Rep Spor 


HE GREAT RED SPOT on Jupiter 

has been in existence longer than a 
century. It first attracted wide attention 
in 1878. Variable in visibility, it was con- 
spicuous in April, 1946. 

The red spot is located in the south 
tropical zone in about 25 degrees south 
latitude. The mean rotation period of this 
zone is 9" 55™ 40*°.632. The rotation period 
of the red spot seems to present a cycle 
of change having a duration of perhaps 
56 years. In 1890-94 the rotation period 
was 9" 55™ 41°.590. The motion became 
increasingly rapid until the period of ro- 
tation was about 5.065 seconds less during 
the interval 1912-24, the mean being 9% 
55™ 36°.525. From 1928 to 1932, it was 
9* 55™ 38°.442. 

Since 1938 the rotation period has con- 
tinued to increase, remaining constant, 
however, from 1941 to 1943. From that 


THE MOON AND PLANETS IN THE EVENING AND MORNING SKIES 


time, the spot has been steadily gaining 
in longitude, and the interval from March 
27, 1945, to April 21, 1946, showed a change 
from longitude 196.2 degrees to 218.5 
degrees (System II), furnishing a rota- 
tion period of 9" 55™ 42°.959. This may 
suggest a cycle having a period of more 
than half a century. 

Observations of Jupiter have been in- 
frequent here in 1947. The red spot has 
not been seen, but Walter H. Haas re- 
ports, in the June issue of the Strolling 
Astronomer, that the white oval in the 
south tropical zone which usually marks 
the location of the red spot when the spot 
itself is not visible was central in longitude 
222 degrees during the first 25 days in 
May, 1947. This indicates that the motion 
in increasing longitude is continuing. Lon- 
gitudes are computed from predicted trans- 
its of the zero meridian according to two 





In mid-northern latitudes, the sky appears as at the right at 3:30 a.m. local time 
on the 7th of the month, and at 2:30 a.m. on the 23rd. At the left is the sky 
for 9:30 p.m. on the 7th and 8:30 p.m. on the 23rd. The moon is shown for cer- 
tain dates by symbols which give roughly its phase. Each planet has a special 
symbol, and is located for the middle of the month, unless otherwise marked. 
The sun is not shown, although at times it may be above the indicated horizon. 
Only the brightest stars are included, and the more conspicuous constellations. 


Mercury comes to inferior conjunction 
on July 14th, and hence is not visible most 
of the month. However, it may be seen the 
last few days of the month, rising before 
the sun. 

Venus remains a morning star, rising 
about an hour before the sun. It may be 
seen only in twilight, and after this month 
will disappear into the glare of the sun, 
to emerge in the evening sky this October. 

Earth on July 5th reaches aphelion, or 
greatest distance from the sun. 

Mars, a Ist-magnitude object, may easily 
be located in Taurus in the morning hours. 
It rises from 214 to 3% hours ahead of 
the sun. On the 15th Mars is 5° north of 
Aldebaran, the planet somewhat fainter. 
On the night of the 15-16th the moon will 
be just to the north of Mars. 
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Jupiter may be seen close to the merid- 
ian in the early evening. It is the brightest 
object in the sky at present, at magnitude 

1.8. Its setting time is about midnight. 
The planet remains almost stationary all 
month in central Libra, though eastward 
motion is resumed on July 16th. On the 
night of the 25-26th, the moon and Jupiter 
will be in close conjunction. 

Saturn, in close proximity to the sun in 
the evening sky, will not be visible most 
of the month. 

Uranus will rise three hours before the 
sun at the end of July. It is about 2° north 
of Zeta Tauri. 

Neptune sets only three hours after the 
sun. Its position on the 15th is 12" 32™.5, 

1° 52’, about 1%° southwest of Gamma 


Virginis. EDWARD ORAVEC 








Jupiter in April, 1946 (above) and Au- 

gust, 1938 (below) with arrows pointing 

to the great red spot. Photos by Latimer 
J. Wilson. 


systems. System I, having a rotation pe- 
riod of 9" 50™ 30°.004, is confined to the 
equatorial regions, while System II, com- 
prising the rest of the planet, has a rota- 
tion period of 9" 55™ 40*.632. Since the 
red spot is located in the south tropical 
zone, its longitudes are those of System IT. 

A rival dark red marking appeared in 
the south tropical zone in about 1901, and 
has been intermittently visible since. Its 
motion is usually rapid in decreasing lon- 
gitude, more rapid than the normal motion 
of the red spot. Curiously, it overtakes 
and passes the red spot, producing a 
marked change in the motion of the latter. 
The south tropical disturbance is now 
visible, the preceding part of the dark 
wedge-shaped area having a longitude of 
308 degrees on June 1, 1947, at 4" 43™ 
Universal time. Observation was made 
with a 6-inch reflector, 128x, seeing condi- 
tions good. A large part of the south 
tropical zone is dusky red at present, ac- 
cording to the writer’s opinion. 

Predicted longitudes at zero hours, Uni- 
versal time, for System I and System II 
are published on pages 416 and 417 of the 
American Ephemeris. Since 36.580 degrees 
per hour represents the rotation of System 
I, with 36.262 degrees per hour for Sys- 
tem II, the central meridian according to 
each system can be easily computed for 
any particular time of observation. When 
seen well, Jupiter rewards the observer 
with more rapidly changing detail than any 
other telescopic object except the sun. 

LATIMER J. WILSON 
1606 Woodland St. 
Nashville 6, Tenn. 


REFERENCES 
Monthly Notices, R. A. S., LI, 9, 1890, E. E. 
Barnard. 
Astronomy and Astrophysics, No. 129, Novem- 
ber, 1894, E. E. Barnard. 
Popular Astronomy, XXXII, 8, October, 1924, 
L. J. Wilson. 





GREENWICH CIVIL TIME (GCT) 


TIMES used on the Observer’s Page are 
Greenwich civil or universal time, unless 
otherwise noted. This is 24-hour time, from 
midnight to midnight; times greater than 
12:00 are p.m. Subtract the following hours 
to convert to standard times in the United 
States: EST, 5; CST, 6; MST, 7; PST, 8. 
If necessary, add 24 hours to the GCT 
before subtracting, and the result is your 
standard time on the day preceding the 
Greenwich date shown. 




















OCCULTATION PREDICTIONS 


10-11 33 Ceti 6.2, 1:07.8 +2-09.8, 22, 
Em: A 7:14.5 —0.1 +2.8 183; B 7:22.0 
—0.2 +2.6 193; C 7:03.7 0.0 +3.0 183; 
D 7:16.1 —0.2 +2.5 197; E 7:048 —0.1 
+24 201; F 6:36.9 +0.1 +3.7 180. 

28-29 136 G Ophiuchi 6.3, 17:23.6 
—25-53.9, 11, Im: A 1:53.5 —2.1 —0.3 107; 
B 1:50.8: —2.6::-—-0.2-104:..¢ 1:482: 21 
—(0.4 115; D 1:39.8 —1.9 0.0 110; E 1:21.0 
—1,.3 —0:.2 120; ¥ -1:27.5 +0.6' —3.3 174. 

29-30 66 B Sagittarii 4.7, 18:14.7 —27- 
03.8, 12, Im: A 0:41.4 —1.3 +0.2 124; C 


0:36.2 —0.9 —0.3 137; E 0:30.6 +0.4 —1.3 
160. Em: A 2:01.4 —2.3 +0.6 253; C 1:47.0 
—26 TiS 24; @ 1:18.1 27 729-ae 


(visible at three or 
and Canada under 


For selected occultations 
more stations in the U. S. 
fairly favorable conditions), these predictions 
give: evening-morning date, star name, magni- 
tude, right ascension in hours and minutes and 
declination in degrees and minutes, moon’s age 
in days, immersion or emersion; standard station 
designation, GCT, a and b quantities in minutes, 
position angle; the same data for each standard 
station westward. 

Longitudes and latitudes of standard stations 
are: 


A +72°.5, +42°.5 E +91°.0, +40°.0 
B +73°.6, +45°.6 F +98°.0, +30°.0 
Cc +17? .1 +38°.9 G +114°.0, +50°.9 
D +79°.4, +43°.7 H +120°.0, +36°.0 


I +123°.1, +49°.5 


The a and b quantities tabulated in each case 
are variations of standard-station predicted times 
per degree of longitude and of latitude respectively, 
enabling computation of fairly accurate times for 
one’s local station (long. Le, lat. L) within 200 
or 300 miles of a standard station (long. LoS, 
lat. LS). Multiply a by the difference in longitude 
(Lo — LoS), and multiply b by the difference in 
latitude (L — LS), with due regard to arithmetic 
signs, and add both results to (or subtract from, 
as the case may be) the standard-station predicted 
time to obtain time at the local station. Then 
convert the Greenwich civil time to your own 
standard time. 


For additional dccultations consult the American 
Ephemeris and Nautical Almanac and the British 
Nautical Almanac, from which these predictions 
are taken. Texas predictions were computed by 
E. W. Woolard and Paul Herget. 





JUPITER’S SATELLITES 


Jupiter’s four bright moons have the positions 
shown below for the GCT given. The motion of 
each satellite is from the dot to the number desig- 
nating it. Transits of satellites over Jupiter’s disk 
are shown by open circles at the left, and eclipses 
and occultations by black disks at the right. Re- 
produced from the American Ephemeris and Nauti- 
cal Almanac. 





Configurations at 3* 45" for an Inverting Telescope 
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VARIABLE STAR MAXIMA 


July 6, V Cassiopeiae, 7.9, 230759; 7, U 
Herculis, 7.6, 162119; 17, R Normae, 7.2, 
152849; 23, T Centauri, 6.1, 133633; 29, R 
Serpentis, 6.8, 154615. August 2, S Cari- 


nae, 5.7, 100661; 2, RR Sagittarii, 6.6, 
194929. 

These predictions of variable star maxima 
are made by Leon Campbell, recorder of the 
AAVSO, Harvard College Observatory, Cam- 


bridge 38, Mass. Serious-minded observers inter- 
ested in making regular telescopic observations of 
variable stars may write to Mr. Campbell for 
further information. 

Only stars are included here whose mean maxi- 
mum magnitudes, as recently deduced from a 
discussion of nearly 400 long-period variables, are 
brighter than magnitude 8.6. Some of these stars, 
but not all of them, are nearly as bright as maxi- 
mum two or three weeks before and after the 
dates for maximum. The data given include, in 


——-—-—— 


| : 


Immediate delivery..< 


3 and 4 inch 


order, the day of the month near which the maxi- 
mum should occur, the star name, the predicted 
magnitude, and the star designation number, which 
gives the rough right ascension (first four figures) 
and declination (bold face if southern). 





MINIMA OF ALGOL 
2, 04:05; 5, 00:54; 7, 21:43; 10, 
13, 15:20; 16, 12:09; 19, 08:57; 22, 


July 
18:31; 





05:46; 26, 02:35; 27, 23:23; 30, 20:12. Au- 
gust 2, 17:00. 
PHASES OF THE MOON 

Rk IE aks c oe Stas July 3, 10:38 
Pe ee oe July 11, 10:54 
POGUE MIME ooo: cipig wc ees, wn July 18, 4:15 
IGE UNE Sk iS iw ideas July 24, 22:54 
Ue NOR as dis Saceuc's August 2, 1:50 
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PORTABLE 
-REFRACTORS 


FIRST QUALITY DOUBLE OBJECTIVE LENS, 
LOW POWER FINDER with CROSSHAIRS, 
STAR DIAGONAL (or prismatic inverter 
for terrestial work), RACK AND = 
PINION FOCUSING, 5 FOOT 
HARD MAPLE TRIPOD, 
ALUMINUM TUBE 


3 INCH COMPLETE 
WITH 45, 90, 180 
POWER EYEPIECES 


$265 


4 INCH COMPLETE 
WITH 60, 120, 240 
POWER EYEPIECES 


$435 


© 
& 
Ww 


Price subject to 
change without notice 





























Objective lenses are pre- 
cision ground of the very 
highest quality crown and 
flint optical glass, and cor- 
rected for chromatic and 
spherical aberrations. 
Both instruments reveal 
details as found on Mars, 
Jupiter, and Saturn with 
unusual richness and bril- 
liance. These and other 
portable reflecting and 
refracting types are avail- 
able immediately; de- 


\ scriptive folders sent on 


i 


7 


request. Inquiries on 
permanently mounted 
instruments for college 
and private observa- 


tories are invited. 


laboratories 








FOLDER 
SENT ON 
REQUEST 


2526 Grove | (K) 
BERKELEY 
CALIFORNIA 
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DEEP-SKY WONDERS 


HE CONSTELLATION Hercules is 

best known for the magnificent globu- 
lar cluster M13, but it contains several 
other desirable objects. Positions are for 
1900. 

NGC 6058, 16" 01", +40° 58’, a faint 
planetary with a 12th-magnitude central 
star. NGC 6205, 16° 38", +36° 39’, the 
great M13 which, however, needs at least 
a 10-inch to reveal its full beauty. 

NGC 6207, 16" 39", +37° 01’, an Sb 
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spiral, 2’ x 0.7’, total magnitude 12.3 and 
thereby faint. NGC 6210, 16" 40™, +23° 
59’, a planetary which looks much like an 
out-of-focus star; use 100x. NGC 6229, 
504, 160" 44™, +47° 42’, a globular cluster, 
described by Smyth and subsequently by 
Webb as a planetary, rather faint in small 
instruments. NGC 6341, M92, 17" 14™, 
+ 43° 15’, a bright globular cluster which 
is much neglected, overshadowed as it is 
by its more famous neighbor. 


WALTER SCOTT HOUSTON 


STARS FOR JULY 


This chart shows the sky as it is seen 
from latitudes 30° to 50° north, at 9 p.m. 
and 8 p.m., local time, on the 7th and 
23rd of the month, respectively. The 40° 
north horizon is a solid circle; the others 
are circles, too, but dashed in part. When 
facing north, hold “North” at the bottom 
and similarly for other directions. This 
is a stereographic projection, in which 
the flattened appearance of the sky itself 
is closely reproduced, without distortion. 

















HERE AND THERE WITH AMATEURS 
This is not intended as a complete list of societies, but rather to serve as a guide for persons near these 
centers, and to provide information for transplanted amateurs who may wish to visit other groups. 
The asterisks denote societies whose members receive Sky and Telescope as a privilege of membership. 
The daggers denote societies which are members of the Amateur Astronomers League. 
City Organization Date P.M. Season Meeting Place Communicate with 
ANN ARBOR "Aun ARBOR AMUR. cca) |= alee Miss E. McLaughlin, 1214 W. Wash., 22885 
BADEN, PA. +*Beaver Co. A.A.A. 2nd Tue. 8:00 Sept.-June Private homes Mrs. R. T. LuCaric, Bx. 463, Baden 2365 
BATTLE CREEK B.C. A. A. CLus 2nd Fri. 8:00 Oct.-June Battle Creek Museum Mrs. W. V. Eichenlaub, 47 Everett St. 
BOSTON +*Bonp Ast. CLuB Ist Thu. 8:15 Oct.-June Harvard Obs. Miriam Dickey, Harvard Observatory 
” +*A.T.M.s oF Boston 2nd Thu. 8:00 Sept.-June Harvard Obs. A. G. Hall, 206 Maplewood St., Watertown 
BROOKLYN, N.Y. Astr. Dept., B’KtyN Rd. Table 8:15 Oct.-April Brooklyn Inst. William Henry, 154 Nassau St., N. Y. C., 
Inst. 3rd Thu. BA. 17-9473 
BUFFALO *A.T.M.s & OpserRvERS Ist, 3rd Wed. 7:30 Oct.-June Mus. of Science J. P. Dow, E. Main St., R. D. 3, E. Aurora 
CHATTANOOGA Barnarp A, S. 2nd Fri. 8:00 Oct.-May Jones Observatory C. T. Jones, 302 James Bldg., CHat. 7-1936 
CHICAGO 7*Burnuam A. S, 2nd Tue. 8:00 Sept.-June Chi. Acad. of Sciences J. M. Showalter, 6200 Kenmore Ave. 
” Cuicaco A, S. Monthly BG scscsvecnes Adler Planetarium Adler Plan., Wabash 1428 
CINCINNATI *Cin. A. A. 2nd Fri. 8:00 Sept.-June Cincinnati Obs. T. R. Stoner, RR 8, Cin. 30, BE 7937-R 
” T*Cin. A, S. 2k: Wee A tienda 5556 Race View Ave. A. H. Hasemeier, 2945 Ravogli Ave. 
CLEVELAND CLevELAND A. S. Fri. 8:00 Sept.-June Warner & Swasey Obs. Virginia Burger, Warner & Swasey Obs. 
COLUMBIA, S. C. Nortu’n Cross A.S. Every Mon. 8:15 All year Melton Observatory Dr. L. V. Robinson, Univ. of S. C. 
COLUMBUS, OHIO Last Tue. 8:00 All year McMillin Obs. J. A. Hynek, Ohio State Univ. 
DAYTON A.T.M.s oF Dayton 3rd Sat. BOE seticcsinssnes Private homes W. C. Braun, New Lebanon 
DAYTONA BEACH D. B. Starcazers Alt. Mon. 8:00 Nov.-June 5005S. Ridgewood Ave. Rolland E. Stevens, 500 S. Ridgewood 
DETROIT +*Derroir A. S. 2nd Sun. 3:00 Sept.-June Wayne U., Rm. 187 E. R. Phelps, Wayne University 
” +*N. W. Detroit A.S. Ist Tue. 8:00 Sept.-June Redford High Sch. John W. Broxholm, 21412 Pickford 
DULUTH, MINN. *Daruinc Ast. Cius Ist, 3rd Fri. 8:00 All year Darling Observatory Sam M. Cox, 127 N. 10 Ave E., Hem. 4827 
FT. WORTH Tex. OBSERVERS No regular meetings Oscar E. Monnig, 1010 Morningside Dr. 
GADSDEN, ALA. Axa. A, A. Ist Thu. 7:30 All year Ala. Power Audit. Brent L. Harrell, 1176 W or 55 
GENEVA, ILL. *Fox Va.ttey A. S. 3rd Tue. Ls oe Geneva City Hall Joseph Zoda, 501 S. 6th, St. Charles 
HOUSTON *Houston A. S. Last Fri. 7:30 All year Mus. Nat. Hist. Annex W. D. Martin, 5624 Dwinnel Dr. 
INDIANAPOLIS tInprana A, A. Ist Sun. 2:15 All year Odeon Hall E. W. Johnson, 808 Peoples Bank Bldg. 
JACKSONVILLE TILA A G. Ist, 3rd Mon. 8:00 All year Private homes E. L. Rowland, Jr., 442 St. James Bldg. 
JOLIET, ILL. tJouiet A. S. Alt. Tue. 8:00 Oct..May Jol. Mus. & Art Gall’y Mrs. Robert L. Price, 403 Second Ave. 
KALAMAZOO +Kacamazoo A.A.A. Sat. 8:00 Mar.-Dec. Private homes Mrs. G. Negrevski, 2218 Amherst, 31482 
KEY WEST, FLA. +Key West Ast. CLus Ist Wed. 8:00 All year Private homes W. M. Whitley, 1307 Div. St., 724-R 
LOS ANGELES L.A.A.S. 2nd Thu. a 2606 W. 8th St. A. M. Newton, 2606 W. 8th St. 
LOUISVILLE, KY. tL’vitte A. S. Ist Tue. 8:00 Sept.-May! Univ. of Louisville B. F. Kubaugh, 621 S. 34th St. 
MADISON, WIS. *Mapison A. S. 2nd Wed. 8:00 All year Washburn Obs. Dr. C. M. Huffer, Washburn Obs. 
MEMPHIS A.T.M.s or Mem. Meetings suspended R. E. Wendt, Jr., 2084 Linden Ave. 
MIAMI, FLA. SoutH’n Cross A.S. Every Fri. 7:30 All year M. B. Lib. Grounds A. P. Smith, Jr., 426 S.W. 26th Road 
MILWAUKEE tMirw. A. S. Ist Thu. 6:15 Oct.-May2 City Club E. A. Halbach, 2971 S. 52 St. 
MOLINE, ILL. t*Pop. Ast. CLus Wed.3 7:30 Feb.-Nov. Sky Ridge Obs. Carl H. Gamble, Route 1 
NASHVILLE Barnarp A, §S, 2nd Thu. 7:30 All year Vanderbilt Univ. E. Keller, 2106 15th Ave. S. 
NEW HAVEN +New Haven A.A.S. 4th Sat. 8:00 Sept.-June Yale Obs. J. J. Neale, 29 Fairmont Ave. 
NEW ORLEANS A.S. or N. Orveans Last Wed. 8:00 Sept._May Cunningham Obs. Dr. J. Adair Lyon, 1210 Broadway 
NEW YORK *A.A.A, Ist, 3rd Wed. 8:15 Oct.-May Amer. Mus. Nat. Hist. G. V. Plachy, Hayden Plan., EN. 2-8500 
- Junior Ast. Crus Ist, 3rd Fri. 8:00 Oct.-May Amer. Mus. Nat. Hist. J. B. Rothschild, Hayden Plan., EN. 2-8500 
NORFOLK, VA. t*A.A.S. or NorrotK 2nd, 4th Thu. 8:00 All year 635 W. 29th St. P. N. Anderson, 635 W. 29th St. 
NORWALK, CAL. Excetsior Te. CLus Thu. 7:00 All year Excelsior Union H. S. Geo. F. Joyner, 410 Sproul St. 
NORWALK, CONN. Norwa.k Ast. Soc. Last Fri. 8:00 Sept.-June Private houses Mrs. A. Hamilton, 4 Union Pk., 6-5947 
OAKLAND, CAL. +*Easrpay A, A, Ist Sat. 8:00 Sept.-June Chabot Obs. Miss H. E. Neall, 6557 Whitney St. 
OWENSBORO, KY. *¢*Owenssporo A.C. 3rd Sat. 8:00 All year Public Library Herman Batt, 1507 Hathaway St. 
PALO ALTO, CAL. *Ast. & Tet. CLus Ist, 3rd Fri. 7:30 All year Community Center Marvin J. Vann, 301 Oxford Ave. 
PHILADELPHIA A. A. or F. IL. 3rd Fri 8:00 All year The Franklin Inst. Edwin F. Bailey, Rit. 3050 
” *RITTENHOUSE A. S. 2nd Fri. 8:00 Oct.-May Morgan Physics, U. Pa. L. C. Green, Haverford College 
PITTSBURGH +*A.A.A. or P’purcH 2nd Fri. 8:00 Sept.-June Buhl Planetarium Louis E. Bier, 837 Estella St. 
PONTIAC, MICH. *Pontiac A.A.A. 2nd Thu. 8:00 All year Private homes Mrs. M. Chircop, 147 Prospect St., 21455 
PORTLAND, ME. TtA.S. or MAINE 2nd Fri. 8:00 All year Private homes H. M. Harris, 27 Victory Ave., S. Portland 
PORTLAND, ORE. +¢*Portianp A.S. Ist Wed. 7:00 All year Central Pub. Lib. H. J. Carruthers, 427 S. E. 61 Ave. 
° t A. T. M. & O.’s 2nd Tue. 8:00 All year Private homes N. C. Smale, 831 N. Watts St. 
PROVIDENCE, R. I. Skyscrapers, Inc. Mon. or Wed. 8:00 All year Ladd Observatory Ladd Obs., Brown U., GA. 1633 
RENO, NEV. A.S. or Nev. 4th Wed. 8:00 All year Univ. of Nevada G. B. Blair, University of Nevada 
ROCHESTER, N. Y. Rocn. Ast. CLtus Alt. Fri. 8:00 Oct._May Univ. of Rochester Edwin M. Root, 110 Hamilton St. 
SACRAMENTO Sac. Va.. A. S. casiaiiinaes 8:00 All year Sacramento College S. J. Smyth, 246 41st St. 
SAN DIEGO, CAL. Ast. Soc. or S. D. Ist Fri. 7:30 Oct.-June 504 Elec. Bldg. W. T. Skilling, 3140 Sixth Ave. 
" tA.T.M. Ast. CLus 2nd, 4th Mon. 7:30 All year 3121 Hawthorn St. 6G. A. Sharpe, 4477 Muir, Bayview 3757 
SCHENECTADY S’rapy Ast. Cius 3rd Mon 8:00 All year Schenectady Museum G. Staffa, 32 Front St. 
SOUTH BEND, IND. St. Jos’pu Vat. Ast. Last Tue. 8:00 All year 928 Oak St. F. K. Czyzewski, South Bend Tribune 
SPRINGFIELD, VT. SPRINGFIELD T. M.’s Ist Sat. 6:00 All year Stellafane John W. Lovely, 27 Pearl St., 535-W 
ST. LOUIS Sr. Louts A.A.S. ee eee ae All year Private homes A. M. Obrecht, 2913 Park Ave. 
TACOMA, WASH. Tacoma A.A. Ist Mon. 8:00 All year Coll. of Puget Sd. Dorothy E. Nicholson, 2816 No. Union Ave. 
TEANECK, N. J. +Bercen Co. A. S. 2nd Wed. 8:30 All year Obs., 107 Cranford Pl. J. M. Stofan, 332 Herrick 
TULSA, OKLA. tTutsa A. S. —— meetings V. L. Jones, 4-8462 
WANTAGH, N. Y. Lone Istanp A. 8:00 All year Private homes A. R. Luechinger, Seaford Ave., 1571 
WARREN, OHIO #Manontnc Vat. A. “S. The. 4 8:00 All year Private homes S. A. Hoynos, 1574 Sheridan, N.E., 25034 
WASHINGTON, D.C. +Nar’L Cap. Ast’mers Ist Sat. 8:00 Oct.-June U.S. Nat'l. Museum _L. North, 805 Mt.Vernon Pl. N.W., Na. 3377 
WICHITA, KANS. +*Wicuita AS. Ist Wed. 8:00 All year To be announced Dollie Ratcliff, 801 Maple, 2-1822 
WORCESTER, MASS. *Atpricu Ast. Cus 2nd Tue. 7:30 All year Mus. Natural History Ruth Foley, 9 Oberlin St., 63101 ; 
YAKIMA, WASH. Yak. Am. Ast’MERS Ist Tue. 8:00 All year Cha. of Comm. Bldg. Edward J. Newman, 324 W. Yakima Ave. 
1June, Jul., Aug., informal meetings. 2Dinner meeting. 3Nearest Ist-quarter moon. 41st or 2nd Sun., June-Sept. 
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